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CON\/AIR'S F-I06 DELTA DARTS - ALL-WEATHER INTERCEPTORS 


SILHOUETTES OF STRENGTH 



low entering full-scale operational status with the U.S.A.F. Air Defense Command, Convair’s 
F-10G is the world's fastest and highest-flying all-weather interceptor. These “silhouettes of 
strength,” latest and most spectacular of the delta-shaped interceptors pioneered by Convaii 
a Division of General Dynamics Corporation, are playing a vital part in helping the 
Air Defense Command in its mission of protecting your home and country! 


CONSIDER... 

Lockheed for electronic ceramics 


The research, development and manufacture of miniature 
electronic ceramic components is centered in the new Elec- 
tronic Ceramics Laboratory at Lockheed Electronics and 
Avionics Division (lead). 

This facility is fully able to provide electronic ceramics to 
meet your particular specifications: memory cores, a whole 
family of square loop cores to suit computer and shift register 
applications: multi-aperture devices (mad), Cavitron equip- 
ment for the volume production of any geometry of mad; 
recording heads, of very dense materials with high flux 


density ground to a micro-finish; carnets, poly-crystalline 
yttrium-iron garnets with minimum line width and loss 
tangent; alumina substrates, of high mechanical strength, high 
electrical resistivity and low dielectric loss; cup cores, in any 
size to specified inductance and minimum temperature coef- 
ficient; high “q” materials, for use as inductors, tuning slugs, 
transformers— frequency ranges from 1 to 50 megacycles. 

What are your requirements? Write . . . Marketing Branch, 
6201 E. Randolph Street, Los Angeles 22, California. Telephone 
OVerbrook 5-7070. 


Look to Lockheed for LEADcrship in Electronics 

LOCKHEED ELECTRONICS & AVIONICS DIVISION 





he solution to antenna problems begins when someone 
says: “Let’s ask Kennedy!” 

A few of the many reasons why are shown on this page. 
These Kennedy antennas are setting new standards for all- 
weather reliability and versatility wherever they serve through- 
out the free world. 

Kennedy antennas come in many shapes and many sizes. 
But whatever the type, and whatever the conditions under 
which it must serve, Kennedy can offer a design that fully 
measures up to specifications. 

Kennedy Field Service engineers arc available to install 
antennas anywhere in the world. It’s a part of the complete, 
integrated service that is still another reason why more and 
more people in electronics arc “asking Kennedy” about 
antenna problems. 


D. S. KENNEDY & CO. 

COHASS6T, MASSACHUSETTS EV«rQ,«»n 3-1SOO . 


AVIATION CALENDAR 


Nov. 23-24— Symposium on Solid Facts 
about Solid State, Instrument Society of 
America, Ben Franklin Hotel, Philadel- 
phia, Pa. 

Nov. 30-Dec. 4-Fourth Annual Naval Air 
Weapons Meet, Operation "Top Gun,” 
Marine Corps Auxiliary Air Station, 
Yuma, Ariz. 

Nov. 30-Dec. 4— First industry and govern- 
ment-wide training course in Value Engi- 
neering & Analysis. Industrial Education 
Institute, Boston. Mass. 

Nov. 30-Dec. 4-Annual Meeting, American 
Society of Mechanical Engineers. Chal- 
fonte and Haddon Hall Hotels, Atlantic 
City. N. J. 

Dec. 1-3— Eastern Joint Computer Confer- 
ence. Statler Hilton Hotel, Boston. Mass. 
Sponsors: Institute of Radio Engineers; 
American Institute of Electrical Engi- 
neers; Association for Computing Ma- 
chinery'. 

Dec. 6-9— 52nd Annual Meeting, American 
Institute of Chemical Engineers. Shera- 
ton-Palace, San Francisco, Calif. 

Dec. 7-8— Classified symposium on “The 
Plasma Sheath, Its Effect on Communica- 
tion and Detection,” Boston, Mass. Spon- 
sor: Electronics Research Directorate, Air 
Force Cambridge Research Center. 

Dec. 7-11— National Conference on the Ap- 
plication of Electrical Insulation, Shera- 
ton-Park Hotel, Washington, D. C. 
Sponsors: American Institute of Electrical 
Engineers; National Electrical Manufac- 
turers Assn. 

Dec. 8-9— First Aerospace Finishing Sym- 
posium, Hotel Texas. Fort Worth, Tex. 
Sponsors: Society of Aircraft Materials 
and Process Engineers: Dallas-Fort Worth 
Branch of the American Electroplaters 
Society. 

Dec. 17— 23rd Wright Brothers Lecture. 
Natural History Bldg.. Smithsonian Insti- 
tution, Washington, D. C. Dr. Alexander 
(Continued on page 6) 
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. . / ENGINE 

precision / components 

1 * BY LAVELLE 


Precision production of jet engine components is a job for 
specialists. Broader use of jet-propulsion in helicopters, 
missiles and drones puts new demands on the high performance 
small jet engine . . . and on the precision workmanship required 
in the manufacture of its parts. “Hot end” components must 
withstand high stresses and temperatures . . . require exacting 
fabrication, welding, machining and inspection ... to close 
dimensional tolerances. 

Lavelle specializes in producing precision sheet metal engine 
components. Combustion chambers, casings, exhaust nozzles and 
housings are typical parts produced in quantity for principal 
turbojet and turboprop engine manufacturers. They depend on 
Lavelle’s experience and facilities for quality workmanship, 
dependable delivery ... at reasonable cost. 

An illustrated brochure details Lavelle’s ability to produce 
the precision aircraft components you need . . . when you need 
them. Write for your copy today. 




LAVELLE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N.J. 
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Designed especially for High 
Strength — High Temperature 
and liquid oxygen and other cor- 
rosive applications. Cherry Air- 
craft Lockbolts* are now avail- 
able in austenitic A-286 Stainless 
Steel. 

Available for the aircraft in- 
dustry in a wide range of diame- 
ters, grip lengths and head styles 
in A-286 . . . Cherry Lockbolts 
are also produced in Alloy Steel 

"Lkenud under Hutk palenls ft£22,792, 2,1 1 4,41 


and Aluminum. 

Cherry Lockbolts are struc- 
tural fasteners providing sim- 
plicity and speed of installation 
with uniform high tensile 
preloads. 

Shop men like them. 

For information on Cherry 
Aircraft Lockbolts, write Town- 
send Company, Cherry Rivet 
Division, P. O. Box 2157-N, 
Santa Ana, California. 

, 2,527,307, 2,531,040/ 2,531 .049 and 2,754/03 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 

ESTABLISHED 1816 • NEW BRIGHTON, PA. 


(Continued from page 5) 

II. Flax, chief Air Force scientist, will 
speak on "High Temperatures in Hyper- 
sonic Flow— Physical Principles and Ex- 
perimental Techniques.” Dr. Flax will 
repeat his lecture on Dec. 18 before the 
IAS Cleveland Section, on Dec. 21 be- 
fore the IAS Los Angeles Section, and 
Dec. 22 before the IAS Texas Section. 

Dec. 26-30— Sixth King Orange International 
Model Plane Meet, Miami, Fla. 

Jan. 11-13— Sixth National Symposium on 
Reliability and Quality Control in Elec- 
tronics, Statler-Hilton Hotel, Washing- 
ton, D. C. 

Jan. 12-16— 16th Annual Technical Confer- 
ence, Society of Plastics Engineers, Con- 
rad Hilton Hotel, Chicago, 111. 

Jan. 14-20— Sixth Annual Meeting, Ameri- 
can Astronautical Society, Statler-Hilton 
Hotel, New York, N. Y. 

Jan. 25-28— 28th Annual Meeting, Institute 
of the Aeronautical Sciences, Hotel Astor, 
New Y'ork, N. Y. Honors Night Dinner, 
Jan. 26. 

Jan. 28-29— Solid Propellants Conference, 
American Rocket Society, Princeton Uni- 
versity, Princeton, N. J. 

Feb. 3-4— Sixth Annual Midwest Welding 
Conference, Illinois Tech Chemistry 
Bldg.. Chicago, III. Sponsors: Armour 
Research Foundation of Illinois Institute 
of Technology; Chicago Section, Ameri- 
can Welding Society. 

Feb. 3-5—1960 Winter Convention on Mili- 
tary Electronics, Institute of Radio Engi- 
neers. Ambassador Hotel, Los Angeles. 

Feb. 10-12— Seventh Annual Solid-State Cir- 
cuits Conference, Philadelphia, Pa. Spon- 
sors: Institute of Radio Engineers; Ameri- 
can Institute of Electrical Engineers; Uni- 
versity of Pennsylvania. 

Mar. 10-11— National Flight Propulsion 
Meeting (classified). Institute of the 
Aeronautical Sciences, Cleveland, Ohio. 

Apr. 6-8— Structural Design of Space Vehi- 
cles Conference, Biltmore Hotel, Santa 
Barbara, Calif. Sponsor: American Rocket 
Society’s Structures and Materials Com- 

Apr. 6-8—1960 National Meeting "Hyper- 
Environments— Space Frontier,” Institute 
of Environmental Sciences, Biltmore Ho- 
tel, Los Angeles, Calif.' 

Apr. 19-21— International Symposium on Ac- 
tive Networks and Feedback Systems, 
Engineering Societies Bldg., New York, 
N. Y. Sponsors: Polytechnic Institute of 
Brooklyn; Department of Defense Re- 
search Agencies; Institute of Radio Engi- 

Apr. 20-22 — National Symposium on 
Manned Space Stations, Institute of the 
Aeronautical Sciences, Ambassador Hotel, 
Los Angeles, Calif. Cosponsors: National 
Aeronautics and Space Administration; 
the Rand Corp. 

Apr. 21-22— Southwest Metals fir Minerals 
Conference "Metals and Materials for the 
Space Age," American Institute of Min- 
ing, Metallurgical and Petroleum Engi- 
neers, Ambassador Hotel, Los Angeles. 

Apr. 27-28— National Meeting on Space Age 
Materials, Cincinnati Chapter of the 
American Society for Metals. Sheraton 
Gibson Hotel, Cincinnati. Ohio. 
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Sometimes forgotten during the thundering ascent of 
a space probe rocket are months of meticulous 
analysis, engineering and planning. The staff of 
Space Technology Laboratories is now engaged 
n a broad program of space research for the Air Force, 
the National Aeronautics and Space Administration 


FROM 

LAGRANGIAN 

TO 



and the Advanced Research Projects Agency under the 
direction of the Air Force Ballistic Missile Division. 
For space probe projects STL provides the total concept 
approach, including preliminary analysis, sub-system 
development, design, fabrication, testing, launch 
operations and data evaluation. The total task 
requires subtle original analysis in many fields as 
well as sound technical management. 
The STL technical staff brings to this space research 
the talents which have provided system engineering 
and technical direction since 1954 to the 
Air Force Ballistic Missile Program. Major missile 
systems currently in this program are 
Atlas, Titan, Thor and Minuteman. 
The scope of STL's responsibilities offers creative 
engineers, physicists and mathematicians 
unusual opportunities to see their ideas tested in 
working hardware. Inquiries are invited regarding 
staff openings in the areas of Advanced Systems 
Analysis, Rocket Propulsion, Space Flight Mechanics, 
Dynamics, Structural Analysis, and Aerodynamics. 


Space Technology Laboratories, Inc. 

P. O. Box 95004, Los Angeles 45, California 


LIFT-OFF 





SPS RELIABILITY 


A dynamic standard of predictable performance 



Meets new NAS 1291 

SPS FN-12 Featherweight locknut replaces NAS 679 
and equivalents*— saves up to 72% in locknut weight 





AIRCRAFT /MISSILE Division 



JENKINTOWN 3, PENNSYLVANIA • SPS WESTERN, SANTA ANA, CALIF. 



, . important news about 

JET STARTING 


for reliable "split-second” jet starting 
equip your jets with Cornelius compressors 



The Cornelius 309 compressor “package" will soon be 
operational on five major domestic airlines and five major 
foreign airlines. It has also been selected for installation on 
the Allison Prop-Jet Super Convair. This pneumatic system 
was developed to give jets better, faster starts. It is un- 
matched for reliability, capacity and longer life. It improves 
the performance of any jet or prop-jet equipped with a 
fuel-air starting system. 


e Cornelius equipment 
superiority: The 309 compressor is the largest capacity 
compressor now in production and flying. Its 8 to 10 CFM 
air delivery is 50 per cent greater than any other available 
compressor. This larger CFM delivery means greater reli- 
ability and longer life because less “ON" time is required 
for air reservoir recovery; is ideal for short flights. 

Specify Cornelius as original equipment. Whether you arc 
an airline or an airframe manufacturer, you are guaranteed 
to receive a compressor package that is the last word in 
design and performance — a compressor second-to-none. 
For retrofit programs, replace your small, less reliable com- 
pressors with Cornelius 309 compressors. There's a 309 
package for every application and it will reduce your 
maintenance, overhaul and operating costs. 

For complete information, qualification test data and in- 
stallation drawings, contact us today. 


X 




THE f COMPANY / Aero Division 

554 - 39th Avenue N.E. • Minneapolis 21, Minnesota 




NOW AVAILABLE... 

USE- PROVEN INSTRUMENTATION FOR HYPERVELOCITY RESEARCH 


Capture submicrosecond events with Avco’s 
new instrumentation. Kerr Cell Shutters for 
exposures from 0.005 to 0.1 ^sec; Rotating 
Mirror Cameras for streak photography with 
writing rates up to 4mm per ixsec; Rotating 
Drum Cameras for streak, spectrographic 
and Schlieren photography with writing rates 
up to 0.19 mm per psec; general-purpose 
Package Light Sources with light durations 
from 0.3 to 1.0 Msec at various energy levels; 


complete Kerr Cell Shadowgraph and Schlie- 
ren photograph systems. 

Write for bulletins describing Avco’s prod- 
ucts and systems in the fields of Hyper- 
velocity Instrumentation, Major Research 
Facilities and Environmental Test Equip- 
ment. Write to: Products and Services Dept., 
Research and Advanced Development Division, 
Avco Corporation, 201 Lowell Street, 
Wilmington, Mass. 




Another Operating PLUS for 
United Air Lines DC-8 
Jet Mainliners 


ASSURES . . . maximum range , 

lower operating costs, 
greater dependability 

of schedule operation, 
better assurance of on-time arrivals 
at planned destinations ! 


TESTS EGT SYSTEM > 


RUNS TEMPERATURE SPI 
at SAME TIME. 
TESTS RPM ACCURACY tc 
CHECKS HEAT, ANTI-ICi 



B & H INSTRUMENT CO.. INC. 

3479 West Vickery Blvd., Fort Worth 7, Texas 
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* An Alouelle sprayed on ocre of brush along a remote powerline right of way in only 20 seconds for 
57.26 




surveyors 20 miles lo a 9,000 loot mountain landing at a total cost per 


man of 5 12.50 


* An Alouelle lifted and carried a 900 lb. seismographs drill rig 2 miles lor 55.00 


ifc An Alouelle strung 8,000 leet of » inch steel coble in I hour and 40 minutes lor 52/0.00 
>}C An Alouelle erected 30 telephone poles in I hour and 10 minutes at a total cost of 5175.00 
Regardless of the task or climate ... the low-maintenance Alouelle brings ECONOMY to helicopter 
operations. Contact Republic's Helicopter Division lor complete details on any of the above missions 
snd on how the Alouelle con help fill your needs. 



When the combination of reliability, speed and accuracy is of uncompromising importance — you 
can’t afford to gamble on “second best” digital measuring equipment! NLS Series 20 instruments are 
field-proven in the most critical applications — missile and electronic systems checkout, automatic 
process monitoring, sophisticated laboratory research. Be sure — specify NLS Series 20, the instru- 
ments selected by major missile manufacturers after thousands of hours of competitive life testing. 

Features: M24 measures DC voltage, voltage ratio or resistance in a third of a second, V24 measures DC voltage and voltage ratio at 
same speed . . . both instruments feature advanced transistorized circuitry and mercury-wetted relays with life in excess of 3 billion 
readings . . . ±one digit accuracy on DC voltage and voltage ratio . . . completely automatic operation . . . plug-in modular construction 
. . . AC or low level measurements with plug-in accessories . . . output connectors for continuous data logging, remote ranging. Ranges: 
DC voltage ±.0001 to ±999.9; DC voltage ratio to ±.9999; resistance .1 ohm to I megohm. Write today for complete data. 


The Alouelle is assembled, tested and distributed by: 



rr + m.,' /* i'0/M now 


c: n §* #» tt ##/■ rt c»/%/ 
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Originator of the Digital Voltmeter 

non-linear systems, inc. 

DEL MAR (SAN DIEGO), CALIFORNIA 
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Farmingdale, Long Island, N. Y. 


NLS —The Digital Voltmeter That Works ... And Works . . . And Works! 





J&H helps the Caribou* 
climb out of rough fields 
and short runways 

DeHavilland's Caribou cargo and personnel trans- 
port is designed for use under less-than-ideal field 
conditions . . . answering many needs in both military 
and commercial aviation. These special flying 
requirements demand rugged, precision equipment 
that does not impose weight and space penalties. 
DeHavilland chose J&H components because they 
fulfilled requirements exactly and were in the pro- 
duction stage — proven and ready to fly. 

Jack & Heintz can satisfy your system and 
component needs, no matter how specialized, 
with aviation’s most extensive lineup of electric 
power systems and components. 

Write to: Jack & Heintz, Inc., 17635 Broadway, 
Cleveland 1, Ohio. 


& Me 


1 MTZ, Inc. 


SYSTEMS FOR AIRCRAFT. Ml 


ILES AND 


SILICONE NEWS from Dow Corning 


Sealing Zero . . . and 500 F 



SILftSTIE withstands storage, 

wnmi i»i ;im cold, re-entry 


Chrysler Missile Division engineers specify Silastic®, the Dow Corning 
silicone rubber, for flexible ducting, access door seals, and other appli- 
cations on the Army-developed Jupiter JRBM. 


:e, of course, because this material has 
of temperature. From below —130 to 
lexible. Re-entry temperatures far exceed 
e brief period of time involved, whereas 







Dow Corning corporation 



SEARING HEAT, FRIGID COLD TORTURE MISSILE BEARINGS 


When a rocket fires, each component 
must be right, work right, the first 
time — and operating conditions are 
extreme! For example, liquid oxygen 
sends bearing temperatures plunging 
to hundreds of degrees below zero . . . 
while engine heat roasts bearings at a 
near-thousand degrees. Elsewhere, in- 
credibly precise systems move surely 
on bearings with millionths-of-an-inch 
tolerances. In these critical applications 
you’ll find Bower Roller Bearings! 


On the ground, Bower Roller Bearings 
keep trucks, equipment and gantries 
rolling under the heavy loads essential 
to the missile’s launching. 

Bower, a major supplier of bearings 
for missiles and aircraft, also serves 
many other industries — automotive, 
construction machinery, machine tool 
and farm equipment, to name a few. 
You’ll find bearings for most every 
field in Bower’s full line of tapered, 
cylindrical and journal roller bearings. 



ROLLER BEARINGS 


rockets 

and 

missiles 



Componentry capabilities of the 
Kelsey-Hayes Company as a supplier of 
precision propulsion assemblies, structural 
parts and exotic high temperature 
materials for first and second generation 
rockets and missiles include — 

Swivel nozzles, hydraulic control systems 
and auxiliary power supply systems for 
thrust vector control; weldments, rocket 
and combustion chambers for liquid and 
solid propellant propulsion systems; 
inner cones, exhaust cones, rotating wheel 
assemblies; vacuum induction melted 
alloys to withstand corrosive and 
extremely high temperature atmospheres; 
advanced design, research and develop- 
ment in gas dynamics, internal ballistics, 
transient heat and thermal stress analysis. 
Kelsey-Hayes Company, 

General Offices: Detroit 32, Michigan 


KELSEY- 

HAYES 
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Va., in successful test of pilot escape system under maximum dynamic 
(AW Nov. 9, p. 29). National Aeronautics and Space Administration v 

capsule 'fircd^carryirig capsule to' 3 5.000 ft. and away from launch r 


79,129 copies of If 




KEEPS 'HOUND DOG' 
FROM GETTING A 
COLD NOSE 


of the North American 
“Hound Dog” could seriously 
hamper this missile’s performance 
after launching from the wing 
of the Boeing B-52G. To prevent 
the formation of ice during strategic 
air attack in freezing weather conditions, 
this air-to-ground missile is equipped with an 
electrothermal metal-clad de-icing and anti-icing 
system made by B.F. Goodrich. It’s a new application 
for B.F. Goodrich Cladheat and another forward step 
for B.F. Goodrich, the nation’s leading producer of 
aircraft de-icing systems. For full information about 
B.F. Goodrich metal-clad, pneumatic or heated rubber de-icers, 
write: B.F. Goodrich Aviation Products, a division of 
fhe B.F. Goodrich Company, Dept. AW-119A, Akron, Ohio. 


B.F.Goodrich aviation products 


EDITORIAL 


Thoughts on Disarmament 


Since the visit of Nikita Khrushchev to this country 
there has been considerable talk in Moscow and Wash- 
ington of disarmament as a prelude to establishing lasting 
peace in the world. Genuine peace, of course, is an al- 
most universal goal among people if not always of gov- 
ernments. But, throughout our history as a nation, there 
have been times and places where we decided that the 
price of peace was too high to pay if we desired to survive 
as a free nation— at Lexington, Ft. Sumter, Pearl Harbor 
and the 38th parallel of Korea to name a few. 

In the current diplomatic trend to look on swift dis- 
armament as a panacea that will solve all world problems, 
it is worth taking time to mull over some of the more 
realistic questions raised by this sudden interest in dis- 
armament by a nation that has devoted the last 15 years 
to one of the most extensive technical armament pro- 
grams the world has ever seen and whose avowed aim is 
to bring all other countries of the world under the iron 
yoke of its political system. 

Perhaps part of the answer lies in some of the domestic 
problems facing Mr. Khrushchev in the Soviet Union. 
According to the best available estimates, the USSR 
has been devoting about 40 to 45% of its gross national 
product to its defense industry, technology and armed 
forces. This crushing economic burden has prevented 
any substantial improvement in the Soviet citizen’s stand- 
ard of living. Since the first holes were poked in the 
Iron Curtain after Stalin's death, the Soviet citizen has 
been getting more and more of an idea of how the rest 
of the world lives. This has generated tremendous 
domestic pressure for major improvements in the stand- 
ard of living which can only be met by reductions in the 
Soviet armament programs. 

The expanding Soviet economy is also beginning to 
feel the pinch of labor shortages caused by the low birth 
rate during the terrible war years. Already the educa- 
tional program has been shortened to pour more youths 
into the factories and farms sooner. Demobilization of 
several million infantrymen would also ease this increas- 
ing labor shortage. 

Also, the Soviets either now have achieved or think 
they have achieved military parity with the United States. 
Hence, they feel they can negotiate from a position of 
strength rather than from their acknowledged position of 
military inferiority some five years ago. 

Some economists studying the disarmament problem 
point out that, while the present Soviet program con- 
sumes about 40% of its gross national product and is a 
severe limitation on expansion of its normal economy, 
the United States is supporting its defense program with 
only about 9% of its gross national product and without 
any strain on one of the most prosperous economies in 
the history of the world. They raise the question as to 
whether it is in the best interests of the United States to 
provide the Soviet Union with the economic breathing 
spell it so desperately needs or whether the best tactic 
would be to double our own defense program and set a 


pace that it would be impossible for the Soviets to match. 
This would soon relegate them to another position of 
acknowledged inferiority and take considerable starch 
out of their current stiff position. 

There also is a tendency to link the cause of dis- 
armament with economy and a general feeling that a 
disarmament program will eliminate a vast area of gov- 
ernment spending and tax burdens. Is this really a valid 
assumption? Do the people who have been studying the 
technical phases of the monitoring, reconnaissance and 
inspection systems required to realistically police any 
disarmament program find that they differ substantially 
from the costs of current defense programs? How much 
of a net economic gain is possible without sacrificing an 
effective control and surveillance system? 

Another point that has been thrown into sharp focus 
by the recent independent actions of France in the 
Western bloc and China in the Communist bloc is how 
effective any disarmament agreement between the United 
States and the USSR would really be in enforcing world 
peace? Both France and China have indicated they are 
perfectly willing to defy the leaders of their respective 
political blocs and pursue independent nationalistic pol- 
icies in regard to nuclear weapons and foreign aggression. 
Is a disarmament program that cannot effectively control 
the mavericks of any practical use? 

Then, too, in the last analysis what really effective 
penalties can be enforced against a violator of a disarma- 
ment agreement short of actual war? We have seen a 
long history of disarmament pacts, attempts at economic 
sanctions, etc., in the decades between the two World 
Wars and the more recent postwar decade, but they seem 
to have had little effect until the use of force became the 
final effective policy. In all this modem history of dis- 
armament pacts, they have only served to provide a 
potential aggressor with the time required to build suf- 
ficient strength to violate the agreement with impunity, 
while the nations who abided by the agreement in good 
faith let their military power to enforce it dwindle away. 

The cause of peace is certainly one of humanity’s shin- 
ing goals, and the motives impelling many world leaders 
to seek methods of effective disarmament are unquestion- 
ably sincere. But too many of us can still recall the 
triumphant arrival at Croydon Airport of a trusting 
British gentleman clutching an umbrella and waving a 
piece of paper which he announced he had brought from 
Munich to ensure “peace in our time.” That, as we all 
remember, was just a year before the Nazi Panzers and 
Stukas ground Poland into the dust and forced free men 
everywhere to fight for their lives and countries for five 
bitter years. Before we become too firmly committed to 
any proposals aimed at reducing our military strength 
or that of our allies, we should make certain that some of 
these realistic considerations have been thoroughly appre- 
ciated. In the meantime, any unilateral move to diminish 
our military posture and to lower our defense guard 
would be sheer folly. —Robert Hotz 
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Manual Control Valves: operating pressure 3300 psi; operating torque 20 in. lbs.; flow factor 0.5. Relief 
Valves: operating pressure 3000 psi; cracking pressure 3450 psi; reseat pressure 3100 psi; flow factor 
0.01. • Check Valves: operating pressure 3000 psi; flow factor 0.7. Back Pressure Valves: operating 
pressure 3000 psi; cracking pressure 300 psi; flow factor 0.2. Restrictor Valves: operating pressure 
3000 psi; cracking pressure 2 to 12 psi; restriction 0.02 in.diameter. Rapid Exhaust Valves: operating 
pressure 1000 psi; flow factor 0.1. Brake Valves: inlet operating pressure 3000 psi; outlet pressure 0 to 
1200 psi; flow factor 0.28. Servo Valves: operating pressure 250 psi; self-centering torque 25 in. lbs.; 
flow factor 0.3. Selector Valves: service side operating pressure 1000 psi; emergency side operating 
pressure 100 psi; flow factor 0.2. Isolation Valves: operating pressure 3300 psi; flow factor 0.5. Priority 

Valves: operating pressure 3000 psi; priority pressure 2600 to 2800 psi; flow at 110% priority pressure 
25 cfm. Drain and Blow-Down Valves: operating pressure 3000 psi; flow factor 0.01. Self-Opening 
Valves: operating pressure 3000 psi; temperature range minus 65°F. to plus 300°F. These are only a 
few of Kidde’s pneumatic valves available today. 


PNEUMATIC VALVES! 




Miniature solenoid valve. 
Operating range 0 to 2500 
psi. It has a temperature 
range minus 75°F. to plus 
350° F. 



Semi-miniature valve. High 
flow capacity. Operating 
pressure 0 to 3000 psi. 
Temperature range minus 
65°F. to plus 165°F. Flow 
factor 0.1. Satisfactory for 
hydrogen peroxide service 



Semi-miniature pressure re- 
ducer. Inlet operating pres- 
sure 3000 psi. Outlet pres- 
sure range 300 to 400 psi. 
Temperature range minus 
65°F. to plus 160°F. It pro- 
vides intermittent service 
to 200°F. 



Quick response, high flow 
solenoid valve. Operating 
range 80 to 3250 psi. Tem- 
perature range minus 65°F. 
to plus 160°F. 


You’ll find Kidde pneumatic valves for missiles and 
aircraft used in gyro systems, turbine control sys- 
tems, fuel expulsion systems, reaction jet systems, 
pressure pilot operated systems, electronic pres- 
surized systems, jet engine controls, stable plat- 
form systems, air motor pressure supply systems, 
propeller pitch control systems, propeller brake 
systems, canopy actuation systems, auxiliary 


power systems, aircraft landing gear systems and 
nose cone attitude correction systems. 

In addition to a full line of pneumatic valves 
for aircraft or missile applications, Kidde has the 
engineering experience and facilities in this field 
to solve nearly any special problem. For more in- 
formation on what we have . . . and what we can 
do . . . write Kidde today! 



Walter Kidde & Company, Inc., Aviation Division, 1118 Main Street, Belleville 9, N. J. 


WHO'S WHERE 


In the Front Office 

Merle Zinser, a director. Varian Associ- 
ates, Palo Alto, Calif. Mr. Zinser is the 
company’s vice president-finance. 

James R. Day, a director. Radio Engineer- 
ing Laboratories, Inc., Long Island City, 
N. Y„ a subsidiary of Dynamics Corporation 
of America. Mr. Day is a vice president 
of REL. 

Norman C. Pickering, a director, Avien, 
Inc., Woodside, N. Y. Mr. Pickering con- 
tinues as vice president and technical di- 

Maurice Hughctt, vice president and gen- 
eral manager. Cook Electric Co.’s Tech- 
nological Center, Morton Grove, 111. 

Robert F. Halligan, executive vice presi- 
dent and general manager. The Hallicrafters 
Co.. Chicago, 111. 

Albert J. Morris, senior vice president- 
engineering, Levinthal Electronic Products. 
Inc., Palo Alto, Calif., a subsidiary of 
Radiation, Inc. Also: Harry G. Heard, chief 
engineer. 

George M. Ebert, vice president and 
general manager of the newly-organized 
Aerocal Division of Aeronca Manufacturing 
Corp., Middletown, Ohio. The new divi- 
sion integrates Aeronca’s facilities in Los 
Angeles and Torrance, Calif. 

John H. Mahoney, vice president of mar- 
keting services, Capital Airlines, Inc. 

John Michelotti, vice president-manufac- 
turing, Clearing Division of U. S. Industries, 
Inc., Chicago, III. 

Joseph C. Duke, executive vice president 
for sales administration and public relations, 
Minnesota Mining & Manufacturing Co., 
St. Paul, Minn. C. C. March succeeds Mr. 
Duke as executive vice president for the 
Coated Abrasives, Adhesives and Chemicals 
Division. Also: J. F. Whitcomb, general 
manager, Coated Abrasives Division. 

Ivar C. Peterson, assistant to the presi- 
dent, Lear, Inc., Los Angeles, Calif., to 
direct and supervise technical planning. 

Georg Stoecker as general manager for North 
and Central America, replacing Wolfgang 
A. Kittel who is now a member of the air- 
line’s four-man board of chief executives. 

Rear Adm. John S. Thach has received 
orders for duty in the Office of the Chief 
of Naval Operations. Rear Adm. John E. 
Clark will relieve Adm. Thach as com- 
mander of Carrier Division 16. 

Honors and Elections 

Louis A. Person, director of traffic for 
Braniff Airways, has been elected chairman 
of the International Air Transport Assn.’s 
Traffic Conference for 1960. Joseph R. 
Horton, director of maintenance and engi- 
neering for Braniff, has been appointed 
chairman of the Air Transport Assn.’s Engi- 
neering and Maintenance Conference for 
1960. 

Wing Cmdr. E. W. Anderson of Sperry 
Gyroscope Company, Ltd., has been elected 

E ’ lent of The Institute of Navigation, 
on, England. 

(Continued on page 147) 


INDUSTRY OBSERVER 

► Project Transit navigation satellite being handled by Navy for the 
Advanced Research Projects Agency is being designed to give Polaris sub- 
marines a position fix to an accuracy of one-tenth of a mile by the time 
the system becomes operational in the 1962-63 period. Special equipment 
will fie required to determine the location with that accuracy, but ordinary 
vessels without this equipment will be able to fix position with one-half mile 
accuracies. 

► Rocket engine backup effort in USAF’s Minuteman solid propellant 
ballistic missile program will be reviewed by the end of the year to deter- 
mine the feasibility of using a single contractor for development of the 
second and third stage powerplants. Thiokol at present is the only first 
stage contractor; Thiokol and Aerojet have parallel programs for the second 
stage, with each stressing a different approach, and Aerojet has third stage 
responsibility with a limited backup fiv Thiokol. Hercules Powder Co. 
research on double-based propellants for the system probably will be con- 
tinued. 

► Research and analysis of a mobile ballistic missile system is being con- 
ducted by the Planning Research Corp., Los Angctcs, for Air Force’s 
Ballistic Missile Division. Scheduled for completion by the end of the 
year, the study is concerned with developing the fundamental relation- 
ships concerning the military and economic value of mobility as a basic mode 
of operation. 

► Prototype flight test of Aerojet’s SD-2X surveillance drone is scheduled 
for February at Army’s Yuma, Ariz., site. The SD-2X, a follow-on version 
of the former Rhcem SD-2, will feature an infrared sensor and transmis- 
sion system to relay photographs directly to the ground rather than depend 
on film recovery. Drone speed of the recoverable vehicle will exceed 300 kt. 

► Northrop’s Norair Division is investigating a broad field of VTOL and 
STOL combat and logistics-tvpc aircraft in a company-funded study. 

► Third-stage, 6,000-lb.-thrust storable propellant rocket motor under 
development by Jet Propulsion Laboratory for National Aeronautics and 
Space Administration’s Vega research vehicle has been fired successfully on 
two occasions from the D-stand at Edwards AFB, Calif. Rocket motor uses 
hydrazine and nitrogen tetroxide. 

► Commanders of the Atlantic, Pacific and White Sands missile ranges 
met recently at USAF Missile Test Center, Patrick AFB, Fla., to decide 
what support they will be able to offer NASA in the Project Mercury 
man-in-space program. Range functions for orbital Mercury flights will 
be coordinated on a world-wide basis by Maj. Gen. Donald Yates, AFMTC 
commander (AW Oct. 5, p. 26). 

► Special facilities are being erected at Palm Bay, Fla., by Radiation, Inc., for 
development of a high-accuracy pulse-code modulated telemetering system 
for testing North American Aviation’s guidance system scheduled for Air 
Force’s Minuteman intercontinental ballistic missile. Radiation, Inc., is con- 
structing the facilities under subcontract to Boeing Airplane Co., assembly 
and test contractor for Minuteman. 

► Sparrow III missiles incorporating Thiokol storable liquid propellant 
engines (AW Nov. 2, p. 34) are now being introduced to the fleet in 
limited quantities. Powerplant, replacing the solid propellant originally 
designed for the missile, eventually will be used in virtually all operational 
versions of the Sparrow III. 

► Altitude chamber testing of NASA’s Mercury capsule controlled environ- 
ment system has begun at Garrett Corp.’s AiResearch Division in Los 
Angeles. 

► Communist China has begun mass production of the single rotor Whirl- 
wind 25 helicopter. The vehicle is a close copy of the Russian Mil Mi-4. 
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ti igh strength plus resistance to oxidation, creep, thermal shock, 
and fatigue— are some of the properties that have helped to push the 
heat barrier back over the past 15 years. These are the properties 
found in Haynes high-temperature alloys. Properties that 
make these alloys very useful in the 1000 to 2000+ deg. F. range. 

Typical uses? The really hot spots in jet aircraft, ramjets, and 
missiles are some. Furnace components, heat-treating equipment, 
kiln liners are others. In fact, any part where long service life 
under severe high-temperature conditions is essential. 

There are 12 Haynes high-temperature alloys— available imme- 
diately in convenient forms that can be readily fabricated. For 
information on properties and prices, write for descriptive literature. 
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HAYNES STELLITE COMPAI 

Division of Union Carbide Corporation 
Kokomo, Indiana 




Washington Roundup 


Space Budget Boost 

Watch for a substantial increase in the Fiscal 1961 
budget for the national space research program to be 
proposed to Congress by President Eisenhower. Twin 
pressures of the scries of successful Soviet moon probes 
and a dogged fight by top leaders of the National Aero- 
nautics and Space Administration have convinced the 
White House and Budget Bureau of the acute need for 
adequate funding of the expanding U. S. technical capa- 
bility in space research and the necessity for attempting 
to gain world leadership in this area. NASA budget for 
Fiscal 1960 was 5500,780,000 after congressional cuts. 
Budget to be proposed to Congress for Fiscal 1961 prob- 
ably will be close to $800 million. 

Fairchild Stock Activity 

Financial circles are curious about heavy acquisitions 
of Fairchild Engine & Airplane Corp. stock by Washing- 
ton lawyer C. Leo DeOrsey. DeOrsey joined the Fair- 
child board last March after lie acquired 15,000 shares. 
Securities and Exchange Commission reports late this 
summer showed his holdings had risen to 55,000 shares, 
and, in the last few weeks, his holdings have grown to 
60,000 shares. The only other larger individual stock- 
holder is Board Chairman Sherman Fairchild, who last 
spring held 100,559 shares. Speculation is that DeOrsey 
is acting for entertainer Arthur Godfrey, whom he has 
represented previously. 

Last week, Fairchild turned up on the most active list 
of stocks traded on the .New York Stock Exchange with 
a turnover of 27,300 shares in one day, and the stock had 
gained $1 in price. 

U. S. -Canadian Meeting 

Details of shipping and storing nuclear warheads in 
Canada under joint U. S.-Canadian control were dis- 
cussed last week at a cabinet-level meeting between repre- 
sentatives of the two countries. Warheads will be avail- 
able in 1961 for use in Canadian-built Boeing Bomarc air 
defense missiles. 

Discussions also covered disarmament and a further 
strengthening of the defense sharing policy which was 
increased about six months ago. Under this policy, 
Canadian purchases of defense equipment in the U. S. 
would be balanced dollarwise by U. S. buying in Canada. 
To strengthen the present loose arrangement, the Cana- 
dians made a specific proposal that U.S. firms receiving 
orders for Canadian Bomarc equipment sign a contract 
agreeing to buy goods of equal value from Canadian firms. 

ALPA Seeks Age Limit' Hearing 

In a move to force a hearing on proposals to impose 
age limits on pilots. Air Line Pilots Assn, last week asked 
the Federal Aviation Agency to “reject in their entirety” 
the proposed rules. ALPA, now convinced that evidence 
to support the ruling is lacking, feels that a hearing would 
force FAA to drop its age proposals. In a step toward 
obtaining such proceedings, ALPA has submitted to FAA 
its supplementary recommendations for rejection of the 
rule. In its statement supporting the recommendation 
for rejection, ALPA reasoned this way: “It is mandatory 
that if, even in the face of obvious lack of evidence, 
there is any intention of proceeding any further with 


the FAA proposals, an evidentiary proceeding be estab- 
lished in which any facts in connection with these pro- 
posals may be fully developed.” 

Khrushchev Lauds Soviet- Science 

Soviet Premier Nikita Khrushchev mirrored Russian 
enthusiasm for the nation's scientific achievements in 
this triumphant speech before a recent session of the 
Supreme Soviet as reported in the Soviet press: 

“. . . These days, our wonderful scientists have made 
another wonderful gift to our motherland. They paid 
good court to the moon and she regarded them with 
favor, allowing them to photograph the side which she 
(applause) had so far kept secret from the sight of man. 
(Applause continues.) We are truly proud of the Soviet 
scientists who persuaded the moon to lift her veil, a 
remnant of the past. (Applause.) Under the influence 
of Soviet science and culture, the moon discarded her 
veil, began to go in step with our time, and revealed 
her face to Soviet scientists and to the Soviet people. 
They made it possible for the whole world to acquaint 
itself with the sacred secrets of this celestial beauty’, but 
of course only with the moon’s permission, because we 
are not Peeping Toms. (Applause.) 

“Permit me from this lofty rostrum to warmly con- 
gratulate our hero-scientists for this wonderful scientific 
feat, in the name of the Soviet government, the Supreme 
Soviet, and the CPSU Central Committee. (Long ap- 
plause.) Permit me to wish them new successes, dis- 
coveries and similar brilliant achievements to the glory 
of our great country, victorious communism, in the name 
of the triumph of peace on earth. (Long applause.)” 

Electronic Research Increase 

Electronic Command and Control Systems, such as 
Strategic Air Command Control System (465-L) and 
Intelligence Data Handling System (438-L), now repre- 
sent a substantial part of the total Air Force research and 
development program involving expenditures of billions 
of dollars. Brig. Gen. D. E. Newton, Jr., told a recent 
meeting of the Armed Forces Communications and Elec- 
tronics Assn. The Air Research and Development Com- 
mand chief of staff said the number of such systems is 
growing. Air Force will send out requests for industry 
proposals on new hardened Norad Combat Operations 
Center (225-L) this month. Next systems program to 
be launched is expected to be the Pentagon Command 
Post (473-L). 

Quesada on Tour 

Federal Aviation Agency Administrator E. R. Quesada 
took off last week on an around-the-world evaluation and 
study trip that will take him to Russia, Afghanistan and 
eight countries in the Far East. Purpose of the trip, 
which is being sponsored by the International Coopera- 
tion Administration, is to check FAA facilities, airways 
and air traffic control operations and evaluate FAA tech- 
nical assistance programs which are conducted with ICA 
funds. The itinerary includes a two-day stay in Moscow 
where Quesada will discuss “aviation problems” with 
U.S. embassy officials. He will return to Washington 
Dec. 5 after a stopover in London on the flight from 
Moscow to the U. S. 

—Washington staff 
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Space Technology 


USAF Drafts Dyna-Soar Contract Terms 


Boeing, Martin win awards for boost glide vehicle; 
subcontractors to be selected on competitive basis. 

By Evert Clark 

Washington— Air Force begins negotiations this week with Boeing Airplane 
Co. and the Martin Co. for development of the Dyna-Soar manned boost 
glider that will explore the potential of this type vehicle as a global-range 
weapon system. 

Letter contract agreements, expected to be reached in a week or 10 days, 
will be followed by selection of subsystem and component contractors on a 
competitive basis. This will be done by Boeing and Martin, with USAF 
approval. 


Boeing was chosen last week to de- 
velop the glider and Martin the rocket 
booster. The decision came after more 
than four months of review of the work 
done in the previous year bv the two 
six-company teams which Boeing and 
Martin headed. No member of the for- 
mer teams is guaranteed a position as 
a subcontractor, USAF says. 

Dyna-Soar will represent the nation’s 
first attempt to fly in near space and 
return by means of a lifting type of 
re-entry vehicle. Since this type vehicle 
is considered the logical step beyqnd 
the high drag capsule type of re-entry 
vehicle represented by National Aero- 
nautics and Space Administration’s cur- 
rent Project Mercury, NASA will play 
a large role in the Dyna-Soar develop- 
ment. Because cost of such a vehicle, 
particularly if it develops into a full 
fledged weapon system, is so high, no 
parallel civilian program will be under- 

New Management Techniques 

New management techniques— with 
technical direction of the project re- 
maining within the Air Force— have 
been dictated by the great scope of the 
project and its technical complexity. 

A number of analyses under the 
Dyna-Soar program and through Air 
Research and Development Command's 
Systems Requirement Study Program 
have proposed the use of a boost glide 
vehicle as an orbital bomber, recon- 
naissance aircraft or patrol plane. The 
current development program, however, 
is more in the nature of a research air- 
craft project than a weapon system. An 
Air Force spokesman told Aviation 
Week: 

“It is an attempt to sort out and 
investigate the most promising of these 
potentials and determine what useful- 
ness, what costs, what political implica- 
tions, etc., there may be. 

"The essence of this type of vehicle 
is that it will permit us to return from 
orbital speed under controlled condi- 
tions and to land. If it is successful, it 


could have many military applications.” 

Initial tests of the first glider will be 
by air drop from a Boeing B-52 near 
Edwards A IB. Calif., using the same 
technique employed in the X-series of 
research aircraft. Next will come 
launchings of the glider without a pilot 
by means of a Martin Titan missile 
booster from the Air Force Missile Test 
Center’s Cape Canaveral, Fla., site. 
These tests will be followed by booster 
launching of manned flights. 

The super Titan booster once in- 
cluded in the Martin team’s proposal 
has not been specified for the current 
development program. USAF will sav 
only that some booster will be selected 
from the national booster program for 
later launchings. If an intermediate size 
is needed, the Atlas-based Centaur— 
which was a part of the original Boeing 
team proposal-might be chosen. If the 
jump is made from the Titan to a very 
large booster, the 1.5-million lb. thrust 
Saturn would be a logical choice. 

Boeing’s position in the program es- 
sentially is that of principal contractor, 
with responsibility for manufacture of 
the vehicle, integration of vehicle sub- 
systems. integration of vehicle and 
booster, and assembly and test. Martin 
will manufacture the booster. 


USAF B-70 Proposed 
To Launch Dyna-Soar 

Washington— USAF-North American 

recoverable launcher for satellites and 
orbital versions of Dyna-Soar type glid- 
ers. The Mach 3 bomber could be 
used to put a 10.000 lb. glider into a 
300-mi. orbit bv lifting the glider plus 
a -40,000 lb. liquid rocket booster to an 
altitude of 70.000 ft. and releasing 
them while it traveled at a speed of 
about 2.000 niph. Maximum payload 
of the B-70 for short ranges is far in 
excess of the 50.000 lb. required for 
such a mission. 


Systems management will rest with 
the existing Dyna-Soar Weapon System 
Project Office at ARDC’s Wright Air 
Development Division. More of the re- 
sponsibilities and more resources for 
management will remain with this office 
than with the principal contractor. 

“This is the first time that the Air 
Force will develop a system that uses 
missile, space and aeronautical tech- 
nologies,” one project official said. “The 
Air Staff and ARDC were required to 
examine this very closely and ensure 
that it had the very best internal and 
external management possible. 

"It is obvious that there are relation- 
ships with NASA— for example, we will 
need a global tracking range— with the 
missile program, with the Atlantic Mis- 
sile Range and so on, so it was felt that 
Air Force should provide systems man- 
agement rather than someone else.” 
Systems Management 

Dyna-Soar program management, 
therefore, will more closely resemble 
the kind of systems management and 
planning done by USAF in the ballistic 
missile program than it will the ap- 
proach used on some aeronautical 
weapon systems— for example, the Con- 
vair B-58, where both administrative 
integration and planning and the actual 
mechanical integration of contractor- 
furnished equipment was handled 
largely by the prime contractor. 

Wright Air Development Division 
was chosen as the ARDC location for 
the systems management office because 
the major technical areas involved in 
the vehicle are structures, materials, sta- 
bility and control, human factors, com- 
munications and guidance and other 
specialties of that center. 

USAF’s Ballistic Missile Division, 
which was a contender for management 
of the program, will be the principal 
agency for adaptation of boosters for 
Dyna-Soar. Some industry observers 
have interpreted the selection of 
WADD as an attempt to put weapon 
systems management back into the 
more normal channels used before the 
advent of BMD— through its manage- 
ment of missile boosters— acquired a 
principal role in a number of space proj- 
ects such as Discoverer, Samos, Midas 
and advanced reconnaissance satellites. 
USAF says this is not the casc-that 
WADD was the logical choice for the 
technical reasons cited above. 

Contractors for subsystems and com- 
ponents will be selected by Boeing's 
Aerospace Division and by Martin, 
possibly through its Space Flight Divi- 
sion, on a competitive basis. They will 
use Air Force rules, and selections 
are subject to USAF approval. No 
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Dyna-Soar Structural Approaches 

Washington— Completely different structural approaches were used by the two 
industry teams competing for the Dyna-Soar boost glider contract. 

Boeing team’s glider would have used a “hot” undcrstructure to carry the main 
loads. This understmeture would stabilize out at the same temperature as the outer 
skin, or at a maximum of about 3,000F. Virtually all joints and junctures in this 
structure were designed to expand without warping out of shape and building up 
thermal stresses, which could cause failure. 

Theoretically, “hot” construction of this type is lighter than a cooled and 
insulated structure. Chief drawback is that the materials needed are not fully 
developed. Some estimates are that it will be at least five years before high temper- 
ature materials reach the point where they can be used to satisfy basic Air Force 
requirements for a boost glide weapon system. 

Fundamental requirements are that a glider maintain high speed over targets 
at the relatively low altitude of less than 50 mi. This would increase effectiveness 
of weapon delivery systems, reduce chances of successful counteraction and allow 
return to a distant landing area. 

Missions of this type demand that the structure withstand maximum temperatures 
for an hour or more as compared with a maximum heating period of 20 min. or 
less for re-entrv from orbit. 

Last year, USAF initiated a large contractual effort to study the feasibility of 
using available heat resistance materials for hypersonic leading edges on boost 
gliders. It wanted reusable stmetures that would withstand temperature ranges from 
2.500F to 3.000F. Ablation and cooling techniques were excluded. 

“Hot” structure materials now undergoing a rigorous laboratory testing program 
include silicon carbides, graphites, molybdenum alloys, several heat resistant coat- 
ings, and the refractory metals, all of which are brittle. Design techniques are now 
in development. 

Martin-Bell team approach was a cooled, insulated glider airframe on which the 
nnderstructurc temperature never got above 200F. Construction of such a vehicle 
could have been begun two years ago, according to some government and industry 
engineers. The outer skin was lightly loaded with sliding and expanding joints 
similar to those of Boeing's glider, but a heavy layer of insulation separated this 
skin from the undcrstructure. Hollow sections built into the understructure would 
have been pumped full of W3ter before flight, and a wick-like material would have 
absorbed the water to prevent sloshing. As understmeture temperature rose, the 
water would become steam and absorb about 1,050 Btu./lb. 

Vents would be provided so that the steam pressure would not build too high. 
Even though this design eliminated internal plumbing and pumps, it is generally 
considered to be heavier than the “hot” structure would be after materials are 


source selection boards will be con- 
vened, as they' were in the systems area. 

As USAF explains this procedure, 
it is a source selection conducted by 
the two main contractors, with USAF 
looking over their shoulders. Ordinarily, 
if source selection boards are not used, 
the prime contractor picks a subsystem 
contractor, and USAF either approves 
or disapproves. If it disapproves, the 
prime makes another choice and tries 
again. This new approach is aimed at 
ensuring selection of an acceptable sub- 
system contractor the first time. Air 
Force rules of competition are imposed, 
and the contractor essentially is acting 
as an agent for USAF. 

Some members of the two former 
Dyna-Soar teams interpret this as more 
a question of “rcjustification" of the 
subsystem contractors involved in the 
original teams than a selection of new 
contractors, but Air Force insists that 
no subsystem or component maker is 
assured of a place in the new program 
by virtue of the fact that he was on 
the vehicle part of Boeing’s team or 
the booster part of Martin’s team. 

Widespread industry dissatisfaction 
resulted from the use of a similar 
approach in the recent Minutcman 
missile and air-launched ballistic mis- 
sile competitions (AW July 6, p. 26). 
In the case of the Minuteman, Boeing 
eventually ended up with substantially 
the same team members it had had 
in its original proposal but only after 
considerable time was spent reviewing, 
rejustifying and reselling USAF on the 
other members. 

In the case of the air-launched bal- 
listic missile, Douglas Aircraft Corp. 
as prime finally ended up with Nor- 
tronics Division of Northrop Corp. for 
guidance contractor after several times 
proposing General Electric Co., its 
original guidance partner. 

Under the Dyna-Soar competition 
for first phase development, held be- 
tween June, 1958, and last spring, 
Boeing’s teammates, excluding booster 
manufacturer, were Aerojet-General 
Corp. for launching base design; 
Chance Vought Aircraft, Inc., for pilot 
capsule and escape mechanisms; Gen- 
eral Electric for tracking and tele- 
metering system; Thompson Ramo 
Wooldridge for reconnaissance system; 
North American Aviation's Autonetics 
Division for automatic flight and land- 
ing system; Goodyear Aircraft Corp. for 
radio guidance system; RCA for high 
resolution radar development. 

Martin’s teammates were Bell Air- 
craft Corp. for the vehicle; Bendix 
Aviation Corp. for communications, 
telemetry, hydraulics, electrical power 
conversion, cabling and electric con- 
nectors; Goodyear for crew escape cap- 
sule system and radar system; Min- 
neapolis-Honeywell for guidance and 


navigation and American Machine and 
Foundry Co. for ground handling and 
launching equipment. 

USAF procurement policies with re- 
gard to small business, broad industrial 
base, depressed areas, etc., will be 
applied as fully as possible in selecting 
the new group of contractors. 

Timetable and funding for Dyna- 
Soar have not been announced, but 
there is every indication that techno- 
logical and budgetary reasons are mak- 
ing it a longtime, relatively low-support 
development program. Dyna-Soar has 
cost S53 million through Fiscal 1960. 

No flights are expected short of ap- 
proximately three years. USAF expects 
to have both X-15 and Mercury flight 
experience to draw on before the first 
manned Dyna-Soar flights arc made, 
and the first orbital Mercury flight is 
believed to be a full two years away. 

NASA’s role in Dyna-Soar will be 
"full and authoritative,” according to 
Air Force. The distinction between the 
USAF-NASA relationship in the X-15 


program and Dyna-Soar is one of fund- 
ing, technical arbitration and ultimate 
responsibility'. NASA, USAF and Navy 
are partners in the X-15 project, with 
NASA in the chief technical role; in 
Dyna-Soar, technical positions of NASA 
and Air Force are reversed, and USAF 
will do the funding. 

NASA has one man in the Weapon 
System Project Office now and will have 
more personnel there as the program 
grows. Dyna-Soar will have the formid- 
able task of exploring heating, stability 
and control, etc., in several critical 
velocity ranges as it investigates the 
flight corridor up to 18,000 mph. 

USAF’s slower approach may provide 
more technical knowledge at a lower 
cost and produce a better system in the 
long run. An opposing school of 
thought argues that a useful boost glide 
vehicle could be built in a much shorter 
time with existing technology and that 
this approach should be taken for both 
military and political reasons in view 
of Soviet progress in space flight. 
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Defense Employment Practices 
To Be Probed by Congress Unit 


Washington— Appointment of Dr. 
Charles L. Critchfield to run Defense 
Department’s Advanced Research Proj- 
ects Agency while his salary is paid by 
industry (AW Nov. 9. p. 25) will re- 
sult in a close congressional examina- 
tion of Defense Department's employ- 
ment policies. 

Rep. Chet Holificld (D.-Calif.), chair- 
man of the House Military Operations 
Subcommittee, has asked his staff to 
look into various aspects of the ap- 
pointment to determine the course of 
action to be taken by the subcommittee 
after Congress reconvenes in January. 
Dr. Critchfield’s new job is not subject 
to congressional confirmation. 

Holificld made it clear that the le- 
gality of the appointment was not be- 
ing questioned, but that terms and con- 
ditions of the appointment would be 
thoroughly aired because of the possi- 
ble implications involved. The ap- 
pointment was made on the basis of a 
provision in the Second Supplemental 
Appropriations Act of 1951 which was 
enacted as an emergency measure to 
help the government obtain consult- 
ants without compensation. 

This law gives the Defense Depart- 
ment authority to appoint up to 1 0 per- 
sons as consultants who would be ex- 
empt from the conflict of interest 
statutes and would not be required to 
sever connections with private industry. 

Defense Department said that Dr. 
Critchfield would retain his S36,000-a- 
vear position as director of scientific re- 
search for the Convair Division of Gen- 
eral Dynamics Corp. and move into the 
S19,000-a-ycar ARPA post this week, 
serving without government pay. He is 
scheduled to replace Roy W. Johnson, 
who has served as ARPA director since 
its inception early last year. 

There was speculation in Washing- 
ton, however, that Critchfield may 
make a last minute decision to refuse 
the post because of criticism of the ap- 
pointment which leaves him on the 
payroll of Convair, a firm heavily in- 
volved in defense work supervised bv 
ARPA, and the disadvantages in which 
it would place his company. Under the 
appointment, Critchfield would be 
barred from any contact with defense 
contracts involving Convair. 

Holificld said he questioned the wis- 
dom of borrowing a man from a com- 
pany working on government contracts 
to head an agency allocating contracts 
amounting to millions of dollars. 

Subcommittee staff said the inquiry 
probably will cover more than Dr. 
Critchficld’s appointment and will go 


into the entire Defense employment 
picture, including questions of how pro- 
cedures to administer the law are 
adopted, how the laws are enforced 
and who has been employed under 
these procedures. 

The subcommittee suggested earlier 
this year that more attention be focused 
on Defense Department employment 
practices during hearings on organiza- 
tion and management of missile pro- 
grams (AW Mar. 25. p. 34). At that 
time, the subcommittee questioned the 
ARPA contract with the Institute for 
Defense Analysis, a nonprofit organiza- 
tion, to provide professional personnel 
under somewhat different arrangements 
than those under which the Critchfield 
appointment was made. 

Under the IDA arrangement, pro- 
fessional personnel are given leaves of 
absence from their companies and re- 
ceive their compensation from IDA 
while staffing ARPA positions. The 
subcommittee report said the situation 


Washington— Army fired a Strong- 
arm research rocket to an altitude of 
1.050 mi. last week to measure elec- 
tron density in the upper atmosphere. 
Launch was one of a scries in the U. S. 
program for international geophysical 
cooperation. 

Fired in cooperation with the Na- 
tional Aeronautics and Space Adminis- 
tration, Strongarm reached the highest 
altitude ever recorded at NASA's Wal- 
lops Station before falling into the 
Atlantic Ocean about 800 mi. from 
its launcher. 

Rocket was launched to obtain data 
on the decrease in ionization at alti- 
tudes of up to 1,000 mi. Army is in- 
terested in this data because of its 
relation to the environment in which 
intercontinental ballistic missiles and 
anti-ICBMs will operate. 

Rocket and payload were developed 
and assembled by the University of 
Michigan Research Institute under con- 
tract to the Army Ballistic Research 
Laboratories. Rocket beacon was a 
transmitter developed by the Michigan 
group which broadcast on 37 and 148 
me. Measurement at ground stations 
of the difference in phase of the two 
signals permits calculation of electron 
densities in the atmosphere through 
which the signals traveled. 

Strongarm rocket was 56.48 ft. long 
and weighed 7,125 lb. at launch. First 
three stages were an Honest John and 


created a difficult and delicate situation. 
"As the Defense Department agency 
controlling the major funds for advanced 
research,” the report said, “it invites 
intense curiosity from industrial firms 
and an understandable desire to have a 
direct pipeline to the inner sanctum. 
The issue is not so much the obtaining 
of immediate contracts but of getting 
valuable information for future busi- 
ness opportunities.” 

In addition to IDA employes, those 
serving in the Defense Department 
and drawing compensation from out- 
side the government are: 

• John M. Sprague, acting assistant 
secretary of defense (comptroller), 
vice president of the Carter Oil Co. 

• John R. Townsend, special assistant 
for fuels and materials. Research and 
Development Office, who is employed 
by Bell Telephone Laboratories. 

• Hector Skifter, assistant director for 
air defense. Research and Development 
Office, who is president of Airborne 
Instrument Laboratory. 

• Edwin Paxon, assistant director for 
tactical weapons, Research and De- 
velopment Office, who is employed by 
Rand Corp. 


two Nike Ajax boosters. Fourth stage 
was a Yardbird, which is a slower 
burning version of the Recruit. Fifth 
stage was a one fifth scale Sergeant. 
Strongarm is similar to the Jason 
rocket but has higher performance in 
the last two stages. 

Rocket burned out at about 17,250 
ft. per second at an altitude of about 
180,000 ft. and coasted to its peak 
altitude. It was aerodynamicallv stabi- 
lized, and the fiber glass nose cone and 
attached fifth stage were coated with 
Teflon to protect them from aerody- 
namic heating. Transmitter antenna 
was mounted flush under the fiber 
glass in the nose cone, and a thermistor 
indicated that temperature was held 
to 160C at the interface between the 
fiber glass and the ablating Teflon. 
Douglas Aircraft Co. fabricated the 
nose cone and coated it and the fifth 
stage rocket case with Teflon. 

Strongarm payload was tracked from 
Wallops Station from Aberdeen Prov- 
ing Ground and from the Millstone 
Radar Station at the Massachusetts In- 
stitute of Technology. Data will be 
available to all nations participating in 
the continuation of the International 
Geophysical Year effort. A second 
Strongarm shot is scheduled to be made 
at night later this month. Data will 
be compared with day launch results 
to explore the sun’s effect on the iono- 
sphere. 


Rocket Records Electron Density 



Gliders and lightplanes cover most of the main parking area at Baden-Baden, in preparation for international meet. 


German Aero Club Organizes International Meet 


First international competition of sport and touring aircraft was 
organized by the German Aero Club. Participants had to be 
members of any national aero club belonging to the Federation 
Aeronautiquc Internationale. The event was rounded off with a 
threc-dav rally at Baden-Baden, Germany, where gold and silver 
medals were awarded the winners. Purpose was to establish 
whether there still is enough interest among private pilots to induce 
them to enter for a contest requiring days of arduous flying on 
the lines of prewar Europe flights and rallies, or whether they 
prefer to take the shortest route in order to join the international 
meeting. Strongest contingent in all three groups of 70 aircraft 
which completed the course at Baden-Baden were the American 
lightplanes such as the Cessna 170A, 170B, 175, 182 and 310C: 


the Beechcraft G50, Beech Bonanza K35 and G35; and Piper 
PA-24, PA-22, Piper Tri Pacer and Piper PA-18 types. Rudolf 
Knittcl, living a two-seat RW-3 aircraft which is powered by a 
65 lip. Porsche engine, was awarded the silver medal. With this 
machine he landed 30 times in 6 different countries. Three points 
were awarded for each stop made at an airfield in the country 
where the aircraft is registered; 25 points for each foreign country 
where a landing was made during the flight and six points for each 
separate landing made in a foreign country. The Burda Squadron 
flew the entire course of the competition. The squadron is named 
after Sen. (Dr.) Franz Burda, one of the keenest supporters of 
private flying in Germany, and head of Burda Druck-und Verlags- 
G. in. I). 1 1., (publishers), of Offcnburg. 



Two-seat RW-3 was flown by pilot Rudolph Knittcl (in cockpit) to win silver medal; at right is Burda Squadron fomiation. 
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Soviets Improve Computer 



By Philip J. Klass 

Washington— Soviet computer tech- 
nology is advancing rapidly but appears 
to lag a year or more behind U. S. com- 
puter technology in the opinion of sev- 
eral members of an eight-man team of 
U. S. experts who spent 10 days visiting 
Soviet computer facilities and factories. 

However, several team members, who 
reported their observations here at a 
seminar sponsored by the Office of 
Naval Research, speculated that the 
Russians may not have disclosed all of 
their latest computer developments and 
techniques. 

The Soviets appear to follow a firm 
policy of "tit for tat,” showing the U. S. 
team facilities which correspond to 
those seen by a team of Soviet experts 
who visited the U.S. earlier. Because 
of military security, the Russians were 
not able to visit certain U. S. computer 
manufacturing facilities. 

Following are some of the observa- 
tions on Soviet computer technology re- 
ported during the ONR seminar: 

• High-speed magnetic tape transports 
for computer input-output use appear 
to lag considerably behind U. S. devel- 
opments. Several Russian computers 
use punched movie-type film with eight 
data storage tracks, which provides 75 
words per second. This is comparable 
in speed to punched tape used in the 


U. S. but considerably slower than U. S. 
magnetic tape input-output equipment. 

• No etched circuit boards were seen in 
any of the Soviet computers. The Rus- 
sians, however, do make widespread 
use of plug-in circuit modules in their 
computer construction. 

• Machine translation of foreign lan- 
guages is being pushed hard in the 
Soviet Union. Program appears to be 
more comprehensive, better organized 
than the U.S. effort. Present efforts are 
directed toward translation of English, 
German, Japanese and Chinese into 
Russian. 

• Deposited thin magnetic films, among 
the newest techniques in the U.S., arc 
being actively investigated by the Rus- 
sians. Best results have been obtained 
using an 80/20 permalloy with film 
thicknesses of about 2,000 angstroms. 
The Soviets say they hope to obtain 
switching times of 20-to-50 milli-micro- 
scconds but are having difficulty in 
achieving uniform film characteristics. 

• Computer manufacturing techniques 
employed at the Soviet computer factory’ 
in Penza appear to be every bit as mod- 
em as those in use in this country. 

• Magnetic dnuns used as memory de- 
vices in Soviet computers achieve stor- 
age density of about 100 bits per inch, 
comparable to that achieved in the U.S. 
Russians use a one mil spacing between 
drum and read-write head. Heads are 


Technology 

preheated before rotor is started to main- 
tain a clearance between the drum and 
head when the drum expands due to in- 
ternal heating. 

• Deposited carbon resistors arc used 
universally, even when precision resist- 
ors are not required. One possible ex- 
planation is that fabrication of deposited 
carbon resistors is a more easily mastered 
art than that of producing cheaper com- 
position resistors. 

• Small desk-size analog computers, 
which appeared to be the equal of any- 
thing available in the U. S., were in 
widespread use in laboratories visited by 
the U.S. team. 

• Computer scientists keep abreast of 
the latest computer developments in the 
U. S, and elsewhere through USSR’s 
rapid translation and distribution serv- 
ice. "Their access to our literature is 
both complete and amazingly fast," Dr. 
Morris Rubinoff, University of Pennsyl- 
vania, told the seminar. 

• Automatic programing of computers, 
under study for several years in the 
USSR, docs not appear to have aroused 
too much enthusiasm among Soviet 
computer scientists. 

• Transistors, diffused-basc type, capable 
of operating at frequencies up to 120 
me. were shown to U.S. visitors. Rus- 
sians, however, appear to be having 
trouble fabricating transistors with uni- 
form characteristics. In a group of tran- 


sistors which have an average Beta (gain) 
of 50, the figure for individual units in 
the group frequently range from as low 
as 10 to as high as 2 50, a considerably 
greater spread than found in U. S. tran- 
sistors. The Russians say they are pro- 
ducing transistors for communications 
equipment use that can operate at fre- 
quencies as high as 400 me. 

• Very high-speed printer capable of 
printing 50 lines per second is now 
under development. The machine, 
while considerably faster than any U. S. 
printer, is limited to numbers and does 
not print letters. Machine stores up to 
10 lines at a time, prints them all simul- 
taneously. 

American visitors were shown a num- 
ber of Soviet computers now in produc- 
tion or in use, several new computers 
in the prototype stage plus several in 
development. 

• Bessem I: One of the first large Rus- 
sian digital computers, this machine 
originally had an acoustic memory, later 
changed to cathode ray tube storage 
and, still more recently, to ferrite core 
memory'. This computer, which can 
perform an average of 8,000 operations 
per second, is roughly comparable in 
speed to the IBM 704. 

• Bessem II: Improved version of the 
earlier model, with approximately the 
same speed, is in the prototype stage. 

• Ural I: Small digital computer which 
operates at the relatively slow speed of 
about 100 operations per second is in 
widespread use in the Soviet Union 
and has been exported in small num- 
bers to India, China and Poland. More 
than 150 of these machines have been 
manufactured. 

• Ural II: Advanced version of the 
earlier model, with much higher speed 
(8,000 operations per second), and with 
more advanced organization. Magnetic 
drum is used instead of the coincident 
current magnetic core memory em- 
ployed in Ural I. 

• Strela: This computer is believed to 
have been produced in several models. 
Its speed is about 2,000 operations per 
second. 

• M-20: A new very high-speed com- 
puter now under development, which 
reportedly will have capability of 20,- 
000 operations per second. This makes 
the computer comparable to the IBM 
Norc computer produced several years 
ago for the Naval Ordnance Laboratorv. 

• Kiev: An asychronous machine with a 
speed of about 6-8,000 operations per 
second. 

Other Soviet computer developments 
which were discussed but not seen bv 
the U.S. team included the Lem 1 
recently described in Russian literature, 
which uses magnetic elements predomi- 
nantly in its logic; the Rasden, a me- 
dium-speed transistorized computer, 
and the Aragaut. 


Russians disclosed that they are us- 
ing the Bessem I computer to forecast 
weather in the northern hemisphere. 
The Strela is being used for linear pro- 
graming studies. One of these in- 
volves the calculation of the best dis- 
tribution and inventory of sand in the 
vicinity of Moscow' for the city’s wide- 
spread construction. Sand is distributed 
from eight supply points to several hun- 
dred points of use. 

The four U.S. scientists who re- 
ported their observations at the ONR 
seminar included Prof. Harry H. Goode, 


University of Michigan; Dr. Morris 
Rubinoff, University' of Pennsylvania; 
Dr. Samuel N. Alexander, National Bu- 
reau of Standards, and Dr. Lipman 
Bers, New York University. Their itin- 
erary included the Institute of Preci- 
sion Mechanics and Computing Tech- 
niques in Moscow, the Moscow Com- 
puting Center, Moscow University, In- 
stitute of Telemation and Mechanics, 
the Leningrad University Computing 
Center and a Soviet computer manu- 
facturing facility at Penza, southeast of 
Moscow. 
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North American Studies X-15 Damage 


Edwards AFB, Calif.— Failure of fast- 
enings at a point just aft of the auxil- 
iary power unit bay, where forward and 
center sections of the fuselage are at- 
tached, were the apparent cause of the 
North American X-15 sustaining what 
appeared to be a broken back after a 
recent emergency landing (AW Nov. 9. 
p. 34). The plane will be repaired. 

Photos and chase pilot reports by 
Maj. Robert White, USAF pilot who 
will flv the X-l 5 and who flew alongside 
test pilot Scott Crossficld and the X-15 
during the landing, indicate that Cross- 
field made an excellent landing, so that 
the landing apparently was not the cause 
of the failure. 

However, whether the failure may 


have started in the air as a result of the 
explosion in one of the two XLR-1I 
rocket engines which power this research 
plane, with the landing impact serving 
to aggravate the failure, had not yet 
been determined. 

While there was no estimate of the 
cost of the damage sustained, it was 
estimated that the airplane's structure 
could be repaired within five weeks. 
Some of the manufacturing technicians 
who originally worked in the X-l 5 shop 
have been brought back from projects 
to which they had been transferred 
when the last of the three X-l 5 vehicles 
were finished some weeks ago. 

Biggest concern in the incident has 
been over the cause of the engine ex- 


plosion and fire. Although Crossfield re- 
portedly barely felt the explosion, chase 
pilot White said he had seen it. The 
blast occurred seconds after the rocket 
ship was dropped from the Boeing B-52 
mother ship. 

Engines from the plane, the No. 2 
aircraft, have been sent back to the 
powcrplant branch at Air Force Flight 
Test Center here, while the airframe 
was trucked back to North American’s 
Los Angeles plant for examination and 

Plane has been disassembled and the 
liquid oxygen tank, just aft the attach 
point where the fastenings failed, is un- 
dergoing inspection for ruptures and 
other damage. Also being checked is 


FIRE GUARDS stand ready as North American technicians inspect damaged fuselage shortly after the landing. 



the plane’s Inconel skin in this area. 

There were reports that possibly not 
all the liquid oxygen was jettisoned 
when Crossfield dumped propellants 
after the red fire warning light showed 
after the explosion. Opinion differs as 
to whether weight of the remaining 
liquid oxygen may hat e influenced the 
structural bending. 

During the descent. Crossfield de- 
termined that the control system func- 
tioned normally and had not been 
damaged by the explosion, even though 
the lines run approximately through 
the center of the fuselage. Throughout 
the approach, the aircraft continued 
to respond normally to control and 
Crossfield elected to land rather than 
abandon the research vehicle. 

North American spokesmen could 
not immediatelv explain why the fuse- 
lage failed, although the landing was 
normal, according to Crossfield, ft was 
pointed out, however, that this was the 
first time the X-15 had been landed 
after dumping fuel rather than burn- 
ing it. Considerably more stress might 
have been placed on the structure be- 
cause of the added weight of remaining 
propellants. Jettisoning the fuel load, 
according to North American, does not 
as completely expend the propellants 
as does consuming them in the engines. 
After complete disassembly and in- 
vestigation and when preventive meas- 
ures are taken, the research program 
will continue. Harrison Storms, proj- 
ect engineer, said, “we will continue 
our program with the No. 1 X-l 5 as 
soon as we determine the nature of the 
incident.” 

Repair of the X-l 5, second of three 
aircraft, was termed by North American 
as “not impossible.” 

Thiokol Wins Contract 
For Spherical Rocket 

Washington — Thiokol Chemical 
Corp. has a $50,000 contract to de- 
velop and produce solid propellant 
spherical rocket motors for National 
Aeronautics and Space Administration 
re-entry research program. 

Thiokol will develop and produce 
spherical motors based on the 5 in. 
motor developed by NASA for use in 
its six-stage re-entry research rocket 
(AW Oct. 26, p. 54). The spherical 
motor is the last stage and is fired 
downward into the atmosphere at re- 
entry speeds. Thiokol motor will be 
considerably larger than the NASA mo- 
tor on which it is based. 

NASA also has awarded a $140,000 
contract to Minncapolis-Honcvwcll 
Regulator Co. for fabrication of a guid- 
ance and control system for the Scout 
vehicle and a $50,000 contract to 
Avion Division of ACF Industries, Inc., 
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Russian Records 

Moscow— Eight payload-altitude or 
payload-speed records were set last 
month by Russian aircraft, including a 
lift of 55 tons to a height of 13,000 
meters <42,653 ft.), the Soviets report. 

The aircraft which carried the 55-ton 
load was a four-engine turbojet desig- 
nated 201M. The Soviets said this beat 
the previous record set by a KC-135 
which carried 78,089.5 lb. to an altitude 
of 6,562 ft. on Sept. 24, 1958, at Chico- 
pee Falls, Mass. 

Another Soviet four-engine turbojet 
designated 103M set seven records Oct. 
30 when it flew a 1,000 km. course 
(621.4 mi.) with a 27-ton payload at an 
average speed of 639 mph., the Soviets 
said. 

This flight, at 7,000 meters (22,967 
ft) altitude, the Soviets say, broke speed 
records with payloads of 1, 2, 5, 10 and 
15 tons and set two “utterly new” rec- 
ords for speed with payloads of 20 and 
25 tons. 

Data on the two flights is being for- 
warded to Federation Aeronautiquc In- 
ternationale for registration. 


for Scout radar tracking beacons. Other 
contracts awarded in September: 

• University of Michigan, $90,000; 
basic research on the plumbing erosion 
that occurs under high temperatures in 
certain rocket engines. 

• Geophysical Corp. of America, $110,- 
000; instrumentation to measure elec- 
tron density in the ionosphere. 

• Pratt & Whitney Division, United 
Aircraft Corp., $100,000; investigate 
heat transfer potentialities of a number 
of materials in a near-vacuum under ex- 
tremely high temperatures that would 
bo encountered in a nuclear-electric 
generating system. 

• Society of Photographic Scientists 
and Engineers, $50,000; operational 
expenses for volunteer photo and radio 
tracking of earth satellites. 

• Republic Aviation Coq>., $73,000: 
study of lunar and interplanetary' space 
probe trajectories. 

• Bcndix Radio Division, Bcndix Avia- 
tion Corp., $2 million; operation of 
Minitrack stations for 1960. 

• Institute Geofisico de Hyancayo, 
$110,000; operation of tracking and 
receiving station at Lima, Peru. 


Discoverer Failure 
Caused by Inverter 

Vandenberg AFB, Calif.— Recent at- 
tempt to effect separation of Dis- 
coverer VII capsule from its orbiting 
second stage resulted from faulty elec- 
trical equipment although all other 
phases of the launching were successful. 


Douglas Thor-boosted Discoverer VII 
satellite (second stage Bell Hustler en- 
gine plus re-entrv body) was first heard 
by Alaskan stations (Kodiak and An- 
nette) 1 hr. 28 min. after launching, as 
the satellite orbited with an apogee of 
528 stat. mi. and perigee of 103 stat. 
mi. Orbit time was 94.6 min. 

Communications continued to be 
satisfactory, all stations receiving telem- 
etry'. However, after the third orbit 
fluctuations of the beacon signal indi- 
cated that the satellite was in a slow 
tumble, perhaps three times per min- 
ute. According to telemetry signals, the 
satellite’s inverter was not functioning. 
This unit supplies power to the infra- 
red sensor sending signals to the pneu- 
matic control system which stabilizes 
the satellite. The inverter also provides 
power which operates the separation 
sequence (re-entry vehicle from second 
stage). 

Air Force’s recovery crews neverthe- 
less were alerted through the 17th pass 
on the chance that the inverter might 
cut in again to effect separation, but no 
telemetry confirmation of cut-in was 
received. The entire second stage now 
is in orbit and is expected to remain 
there until Nov. 21. 

This was the fifth precision polar 
orbit attained with Discoverer out of 
seven firings. It was the first time a mal- 
function in the satellite system oc- 
curred, as distinguished from the cap- 
sule system located in the re-entry body. 

New Martin Division 
Prepares Titan Bases 

Denver— Recently-organized Martin 
Co. Activation Division will have per- 
manent headquarters in Denver for its 
job of preparing field facilities for Air 
Force's Titan ICBM weapon system. 

Activation Division is managing and 
integrating the efforts of Titan system 
subcontractors who arc providing equip- 
ment and facilities for Titan training 
and operational launch bases. The new 
division, formed last June, is responsible 
for having the facilities completed when 
the Titan is ready to be activated in the 
field. Titan is being developed here by 
the Martin Denver Division. 

Current work involves managing con- 
struction projects at the Vandenberg 
AFB training base and the initial opera- 
tional site here at Lowry AFB. Work 
is scheduled to start this fall on launch 
sites at Mountain Home AFB, Idaho; 
Ellsworth AFB, S. D.; Beale AFB, 
Calif., and Larson AFB, Wash. 

Martin is developing and producing 
the Titan at its Denver Division, and 
establishment of permanent headquar- 
ters for the Activation Division here 
keeps the company’s Titan program 
efforts concentrated near the produc- 
tion and initial operational sites. 
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Structural Beef up Distinguishes F-104G 


Burbank, Calif.— Lockheed F-104Gs 
ordered by West Germany will be 
structurally beefedup versions of the 
F-104Cs now being used by USAF’s 
Tactical Air Command. In addition to 
the structural strengthening, which will 
permit the aircraft to fulfill the low- 
level part of its multi-mission capability, 
the F-104G will have a fire control 
system with a wider range of capabili- 
ties than the system in the F-104C. 

The Canadian F-104s on order prob- 
ably will follow the G-model features 
in a number of areas (AW Nov. 9. p. 
29). The F-104G lightweight export 
airplane recently offered, by Lockheed 
is structurally the same as the F-104C. 
but the equipments differ. However, 
the equipments of the G arc optional on 
the -9, and a customer can have an 
F-104-9 with the F-104G capabilities 
if he can afford them. 

For the high speed, low altitude mis- 
sion, 36 new forgings have been pro- 
vided for fuselage main frames, wing 
fittings and beams, fuselage longerons 
and joints, fuselage tail frames, em- 
pennage beams and ribs, plus some fuse- 
lage skins. In this condition, the 
F-104G is to meet strength require- 
ments with full external loads for the 
fighter-bomber task. 

Several changes have been made in 
the tail group, a modification has been 
made on horizontal stabilizer servo- 
mechanism for increased hinge move- 
ment, the vertical tail has increased 
the over-all area by 25% (this first ap- 
peared on the F-104B), tire rudder is 
powered and provides both yaw damp- 
ing and directional control with a single 
surface as does horizontal stabilizer and 
ailerons, eliminating a separate yaw 
damper service. 

Additional performance margin with 
takeoff flap setting has been determined 


B-58 Conversions 

Washington— Convair will convert 13 
of the 30 B-58 bombers built for flight 
test to operational configuration. They 
will be assigned to USAF squadron 

Five of the 30 test aircraft have been 
lost in ground and flight accidents, and 
of the remaining dozen, four will be 
converted to pilot trainers with dual 
controls replacing the bomb-navigation 
equipment in the second cockpit; two 
are being modified to carry the F-108 
fire control and search radar and will 
be used in the development of this 
system; five will continue on flight test 
status, and one stripped airframe will 
eventually be destroyed in static and 
dynamic structural tests. 


for the F-104G and, consequently, the 
available load factor is increased for the 
ground attack mission, and a decrease 
in turn radius at low level also is 
achieved. 

Drag chute for the F-104G is 18-ft. 
diameter, 2 ft. larger than the 16-ft. 
chute used by the USAF F-104C. Other 
additions arc an air scoop leading edge 
and inlet ramp anti-icing by electrical 
elements. 

An increase of 1 20 gal. in internal 
fuel can be accomplished on F-104G by 
installing special aluminum tanks in the 
spaces for the rapid-fire cannon, ammu- 
nition and shell cases. Fuel tanks and 
gun installation arc interchangeable. 

For armament, two Sidewinder heat- 
seeking missiles, in addition to two 
on the wingtips double the missile- 
carrying capability. The two belly 
missiles also can be carried in combina- 
tion with pylon and wingtip fuel tanks 
for increased range interceptor mission. 

A force stick steering autopilot is in- 
corporated which includes altitude, 
heading, and Mach holds plus a con- 
stant g (standard rate) turn. F.lectronic 
unit gets its inputs from the central air 

Fire control system will be North 
American Aviation Autonetics Divi- 
sion’s NASARR, a radar and fire con- 
trol computer. System operates in air- 
to-ground mode for bombing and navi- 
gation, air-to-air for target interception 
and also is capable of providing data 
link information readout. 

NASARR is connected to a director 
type gunsight which gives pilot an op- 
tical indication of Tine-of-sight with 
proper lead angle for firing the M61 
gun. In the caged or fixed condition 
the sight is used as an aiming reference 
when firing Sidewinder missiles or for 
visual dive bombing attacks. When 
used with infrared aiming, the sight can 
be used at night. A new infrared sight is 
being developed for daylight visual use 
which is compatible and integrated 
with the director sight in the use of 
common optics and will have improved 
detection range. 

Bomb computer used in the F-104G 
tics in with the inertial navigator, air 
data system and NASARR and mechan- 
izes relationship between bomb tra- 
jectory and aircraft in space to ensure 
bomb release at proper point in space. 
Four modes arc included, dive-toss. 
LABS, ovcr-thc-shoulder, and level 
flight. 

Air data computer gets analogs from 
pitot and static pressures, air tempera- 
ture and angle of attack from remote 
transducers and transforms data into a 
form usable for readouts for the pilot 
and computers in the aircraft. 


A small, lightweight automatic navi- 
gating device called PHI (position and 
homing indicator), developed by Com- 
puting Devices of Canada, is installed 
which works on dead reckoning prin- 
ciples, computing where it is by remem- 
bering where it started and keeping 
track of all course and speed changes. 
Pilot has a choice of five destinations 
and chooses by pushbutton. Indicator 
shows him the proper course to fly to 
get to the destination he selects, and 
also distance to go in nautical miles. 
No maps or charts are needed. Tacan 
also is programed for installation in 
the F-104F. 

In addition, the F-104G incorporates 
a lightweight, fully automatic inertial 
navigation system which requires no ex- 
ternal support and does not emit any 
electromagnetic radiation. It measures 
actual ground distance and track and is 
not dependent on forecast or computer 


Japan Picks F-104 

Tokyo-Final decisions on a $200 mil- 
lion program for the production of 
approximately 200 Lockheed F-104C 
jet fighters in Japan appear imminent. 

Selection of the Lockheed aircraft as 
the backbone of Japan’s air defense was 
made by a Japanese Defense Agency 
mission, headed by Gen. Minora Genda, 
over five U. S. competitors (AW Nov. 
9, p. 23). It has been approved by 
Japan's Defense Council and announced 
in Tokvo. The U. S. Defense Depart- 
ment’s Office of International Sccuritv 
Affairs is awaiting the submission of a 

Competing aircraft evaluated by the 
Genda mission during a U. S. tour in 
August were the North American F-100, 
Convair F-102 and F-106. Grumman 
F-1IF-1F and the Northrop N-156F. 

The program is opposed by the So- 
cialist party, which controls a third of 
the votes in the Diet. Appropriations 
to implement the F-104C program arc 
subject to approval by the Diet. 

Details of partial financing by the U. S. 
under the mutual security program re- 
mains to be worked out. U. S. is under- 
stood to be willing to put in between 
$75 and SI 00 million. 

The Lockheed F-104 also has been 
selected for air defense by Canada and 
West Germany and will be produced by 
the two countries. Canada’s first F-104 
is due off the assembly line in April. 
1961; West Germany’s in October, 1961. 
Belgium and the Netherlands have 
shown an interest in either direct pur- 
chase of F-104s. or a program for pro- 
duction. 
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this is 
the Brush 
Mark II... 
anyone 
can 
plug 
it in 


put it 
in writing 
anywhere 


There is no direct writing recorder on the market that approaches the compact 
Mark II in sheer usefulness. It is a completely integrated engineering tool 
that can be operated by anyone ... in the shop or in the field . . . for countless 
research or design requirements. Every function necessary for uniform, 
crisp, easily reproduced readouts is "built-in”. The Mark II gives you two analog 
channels plus two event markers; 4 chart speeds; DC to 100 cps response 
with 40 mm amplitude; 10 mv/mm sensitivity; high input impedance. 

Immediate shipment from stock. Call, write or wire for complete details. 
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INSTRUMENTS 



for direct writing 
recording 
systems 
no one is 

as qualified 

as Brush 






Why? Simply because Brush recording systems such as this 6-8 
channel unit incorporate all of the known refinements in the 
art of recording by direct writing. No comparable system in ex- 
istence today is as compact ... as simplified ... as reliable ... as 
versatile. Note slide-mounted oscillograph and interchangeable 
"plug-in” signal conditioners that provide four vital functions 
in addition to amplification: high input impedance, zero sup- 
pression, attenuation and calibration. 

Instantaneous rectilinear presentation gives clear, uniform and 
reproducible traces for precise readout of telemetry, computer, 
ground control and other data gathering operations. Further, 
this functionally designed system has a "pull-out” horizontal 
writing table for convenient annotation and reading . . . 
without turning off the recorder ! Check these and many other 
advanced features for yourself and you’ll see why no one is as 
qualified as Brush. Call, write or wire for complete details. 
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McGRAW-HILL 
MAILING LISTS 
WILL HELP YOU 


• Merchandise your 

• Conduct Surveys 

• Get leads for your salesmen 


• Pin-point geographical 

• Sell Direct 

• Build up weak territories 

• Aid Dealer Relations 




creating new engineering concepts and discovering solutions to 
those problems which serendipity has revealed . ..is the task of the professional minds 
at Martin-Denver. To individuals who possess this creative talent and who seek this 
stimulation, there is offered an opportunity for outstanding recognition. To participate 
in this program, inquire immediately of N. M. Pagan, Director of Technical and Scien- 
tific Staffing, The Martin Company, P. O. Box 179, (Dept. CC-6), Denver /, Colorado. 
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Precision is our only product! 

In the rapidly changing field of aeronautical technology, 
the word "precision” becomes more and more common 
in use. At Indiana Gear, however, precision has always 
been more than a word. It is a way of thinking ... a 
method of working always beyond the fringe of the state INDIANA GEAR WORKS, INC. 
ofrheart. I N 0 1 AN A POL I S 7, INDIANA 




iVASA Issues New Regulations 
On Space Act Patent Waivers 


By Craig Lewis 

Washington— National Aeronautics 
and Space Administration has modified 
and clarified regulations governing pat- 
ent waivers under the Space Act, but 
more basic changes in NASA’s contro- 
versial patent authority will have to wait 
for congressional action next year. 

New regulations clarify the inventions 
eligible for waivers and the conditions 
and procedures under which NASA will 
waive title to inventions. Generally, the 
regulations rule out waivers on inven- 
tions that have significant utility in 
space applications. 

First waiver to be issued under the 
patent provisions of the Space Act went 
to -Pratt & Whitney Aircraft Division 
of United Aircraft Corp. Waiver cov- 
ered 31 inventions involved in advanced 
engine development work Pratt & 
Whitney is doing under Air Force con- 
tract and which NASA is funding. 

Generally, the Space Act says NASA 
obtains title to any invention or discov- 
ery made in the course of work under 
a NASA contract when the inventor is 
assigned to work supported by NASA 
or when the invention is related to work 
under a NASA project. 

Industry has strongly objected to 
these patent right limitations, and 
NASA is expected to propose a change 
in the law that would provide discre- 
tionary authority similar to that of the 
National Science Foundation (AW Aug. 
24, p. 26). Such authority would make 
clear the need to protect the public in- 
terest but would allow NASA to decide 
how to do it. This would permit NASA 
to make its patent policy more compati- 
ble with Defense Department policy 
and give industry a more consistent pat- 
tern under which to work. 

Waiver provisions were added to the 
Space Act by Congress to meet some of 
the objections to the patent section. In- 
terim regulations governing waivers were 
issued last March and, since then, hear- 
ings have been held and comments have 
been received from industry and the 
American Patent Bar. Now changes 
have been made based on these com- 
ments plus NASA’s experience with the 
regulations since they were first issued. 

New regulations apply to all inven- 
tions conceived or first actually reduced 
to a practical state under the NASA 
contract conditions which give the U.S. 
title to them. NASA policy states that 
waivers will be considered in the public 
interest when private ownership of pat- 
ent rights will stimulate early develop- 
ment of an invention to a practical 
state or where “substantial equities” 
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justify retaining the private rights. 

NASA has barred inventions relating 
significantly to space technology from 
waiver eligibility. Included in this cate- 
gory are inventions primarily related to 
development and operation of manned 
or unmanned vehicles capable of sus- 
tained flight without the support of the 
atmosphere and inventions which are 
of basic importance in research on prob- 
lems related to these space vehicles. 
NASA also will refuse waivers on inven- 
tions relating to atomic energy or spe- 
cial nuclear material unless the Atomic 
Energy Commission approves such a 

For inventions not included under 
this ban, the inventor will have a prima 
facie case for a waiver or an exclusive 
license when the invention has a pre- 
dominantly commercial value or when 
a company has made a much larger in- 
vestment in support of the research 
producing the invention than NASA. 

Another prima facie case for a waiver 
is an invention that was conceived and 
submitted for a patent before NASA 
issued a contract, but which was first 
reduced to a practical state with NASA 
funds. Also included is an invention 
that was conceived or first reduced to 
practice under a contract with a uni- 
versity or non-profit research organiza- 
tion which concentrates on scientific 
research, providing the contract does 
not call for delivery of models or equip- 
ment or the development of practical 
processes. 

NASA will waive its rights to an in- 
vention in countries outside the U.S. 
when the agency decides not to apply 
for a patent on the invention in the 
countries involved. 

With all these waivers, NASA retains 
the right to an irrevocable, nontransfer- 
able, royalty-free license for the practice 
of an invention throughout the world, 
either by the U.S. or its agent or by 
any foreign government in line with a 
treaty or agreement with the U.S. This 
provision retains for NASA a royalty- 
free right to use an invention for gov- 
ernment purposes, even if patent rights 
have been waived. 

To ensure that contractors will put 
inventions to use rather than shelving 
them once a waiver is issued, NASA has 
established conditions under which cer- 
tain waivers can be voided. These con- 
ditions apply to waivers issued for in- 
ventions of predominantly commercial 
value and for those in which contractor 
investment is considerably bigger than 
NASA’s. 

In these categories, waivers can be 
voided if the invention is not developed 


to the point of practical application or 
licensed either royalty-free or at a rea- 
sonable rate. These conditions must be 
met within five years of the grant of a 
patent or within eight years of the 
granting of a waiver, whichever is 
earlier. Waiver can be continued be- 
yond these limits if circumstances 
justify an extension. 

News Digest 


General Motors Corp. will build the 
Minuteman ICBM erector carriage and 
transporter tractor under subcontract 
from Boeing. 

Raytheon Co. has developed a new 
form of graphite, with controlled crystal 
orientation, that gives it novel thermal, 
electrical and other properties and may 
enable ballistic missile nose cones and 
rocket engines to operate at higher 
temperatures. 

United Aircraft Corp.’s nine month 
sales and earnings showed a decline in 
sales from $914,245,343 from the period 
a vear ago to $796,494,872; earnings 
dropped from $30,504,323 to $23,151,- 
648. In another report, Grumman Air- 
craft Engineering Corp. said nine 
month earnings were $5,595,644, nearly 
double the $2,814,107 for a similar 
period last vear. Sales rose from $161,- 
188,545 to $199,529,175. 

Republic of Indonesia is purchasing 
five C-130B transport aircraft from the 
Georgia Division of Lockheed Aircraft 
Corp. with an option to buy five more. 
A substantial down payment already has 
been made bv the Indonesian govern- 
ment, and progress payments will be 
made under contract conditions. Cost 
of the C-130B runs between $2.3 and 
$2.5 million depending upon internal 
equipment and spares provided. Lock- 
heed reports that the purchase is being 
made entirely with Indonesian funds, 
with no foreign aid money involved. 

Hiller Aircraft Corp.’s X-18 VTOL 
is making high-speed runway tests at 
Edwards AFB, Calif. (AW June 29, p. 
15). Flight testing is scheduled to begin 
by December. Air Force completed a 
final engineering safety inspection of the 
161-ton tilt-wing aircraft last month. 

Republic Aviation Corp. has in- 
creased thrust of the F-105’s Pratt & 
Whitney J75 turbojet by 2,000 lb. with 
the addition of water injection. Total 
thrust with afterburner now exceeds 
26,000 lb. 

Electro-hydraulic actuator system to 
power Minuteman ICBM control 
mechanisms will be designed and de- 
veloped by Chance Vought Aircraft’s 
Electronics Division under contract to 
Autonetics Division of North American. 
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Boeing Rolls Out First 720 
Medium-Range Jet Transport 


First Boeing 720 medium-range turbojet transport is rolled out at 
Boeing Transport Division factors at Renton. Wash. Aircraft, the 
first of 18 to be built for United Air Lines, will be delivered to the 
carrier in April after Federal Aviation Agency tests are completed. 
Production 720s incorporate several wing changes from the 707-120. 
including a new leading edge which increases sweep and delays 
critical Mach point, and three leading edge flaps which improve 
landing and takeoff performance (AW Nov. 9. p. 42). 
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Airl in es Urge Higher Rates for Mail Plan 


Lines that would participate in expanded program 
file objections, reservations to CAB proposal. 

By Ford Eastman 

Washington— Higher rates than those proposed by the Civil Aeronautics 
Board for the transportation of first-class mail by air are being urged by a 
majority of the airlines which would participate in the Post Office Depart- 
ment’s expanded program. 

Responding to the CAB’s show cause order setting forth the proposed rates 
(AW Oct. 26, p. 38), airline reaction filed at the Board last week varied from 
outright objection to unqualified acceptance. Several carriers indicated they 
would accept the proposed rates with reservations, while still others suggested 
that they be made temporary pending a hearing on their reasonableness. 


Meanwhile the Board has scheduled 
a prehearing conference for 10 a. m. 
tomorrow requesting each party to pre- 
sent statements of position as to the 
acceptability of the rates specified in 
the show cause order on the following 

• Temporary, pending conclusion of 
the proceedings and subject to retro- 
active adjustment upward or down- 
ward from the effective date of the 
temporary rates. 

• Interim final rate basis not subject to 
retrospective change for a period not 
exceeding six months from the date of 
the prehearing conference or the final 
Board decision in the docket, which- 

Rate Formula 

In the show cause order, the Board 
proposed rates based upon the multi- 
element rate formula used in establish- 
ing air mail rates but at 50% discount. 
This would give domestic trunklines an 
average return of 19 cents per ton-mile 
and local sendee carriers a return of 
30 cents per ton mile, approximately 
the same as that both now receive un- 
der a limited experimental program. 

Mail compensation is computed by 
adding line-haul charges and the mail 
ton miles multiplied by the line-haul 
rate of 15.085 cents a ton mile to termi- 
nal charges, which range from 1.66 
cents per pound to 16.605 cents per 
pound, depending upon the size of the 
originating station. 

Major objections to the proposed 
rates filed by individual airlines in- 
cluded complaints that: 

• Terminal charges should not be estab- 
lished at 50% of present charges for air 
mail and air parcel post because the cost 
of handling non-priority mail might be 
higher than that for air mail due to addi- 
tional handling problems involved in 
moving mail on a space-available basis. 


• Volume of first class mail handled by 
the airlines will make it more difficult 
for the carriers to accommodate on a 
space available basis within the period 
and the time required by the Post 
Office Department. In view of the lim- 
ited time during which first class mail 
may be held for carriage or else be lost 
to other carriers, airlines will tend to 
give priority to this mail. Therefore, 
some carriers contend that it is not 
space-available traffic in the true sense 
and does not justify' the 50% discount 
from air mail. 

• CAB has not taken into consideration 
the amount of air mail traffic that will 
be diverted because of the expedited 
movement of first class mail. As the 
program expands and first class mail 
service improves, the carriers contend, 
the public will rely less on air mail 


High Density 11-14 

Moscow— Russia is modifying a por- 
tion of its large fleet of obsolescent twin- 
engine piston-powered transports to pro- 
vide greater passenger capacity and profit 

Both the 18-passcngcr version of the 
11-14 and the 24-passenger 11-12 arc being 
converted to a 32-seat configuration. 
Aeroflot predicts that each 32-passenger 
11-12 mil be able to gross 400.000 rubles 
(5100,000) more annually than a 24-pas- 
senger version, while the operating costs 
will remain essentially unchanged. 

The high-densitv I1-14M32, now in 
service on Aeroflot's domestic routes, is 
given additional scat space by rearranging 

ments forward of the cabin. Under cer- 
tain load conditions, a ninth row of 
removable seats can be put in the 
Il-14M32's baggage compartment, pro- 
viding space for four more passengers. 


and more on first class mail which 
eventually could result in a big revenue 
loss to the airlines. 

• Proposed rates, insofar as they would 
apply to the carriage of mail between 
points in the 48 contiguous states and 
points in Alaska, arc too low and may 
raise serious questions of just compen- 
sation due to higher costs of carriers 
operating between the areas. Rates for 
non-priority mail moving to Alaska, air- 
lines contend, should be related to the 
present air mail rates to the state and 
should not be based upon a modifica- 
tion of the domestic rates which are 
inapplicable to air mail moving to 

No objections to the proposed rates 
were filed by local service carriers, all- 
cargo airlines or the Post Office Depart- 

Following is the position taken 
by each earner answering the Board's 
show cause order: 

• American Airlines— Accepted the rates 
proposed by the CAB provided regula- 
tions are issued prohibiting any air car- 
rier from transporting such mail on any 
basis other than non-priority space-avail- 
able traffic and prohibiting any air car- 
rier from accepting or storing such mail 
in excess of that which can be accom- 
modated by the carrier within a reason- 
able period of time. Higher rates would 
be required, American said, if the mail 
were to be given priority over any other 
class of airline traffic except that mov- 
ing as deferred air freight, if the airlines 
were to increase capacity in order to 
accommodate this mail rather than- only 
using it to top off loads and if the air- 
lines were to accept or store such mail 
in excess of quantities that can be 
promptly accommodated. 

• Allegheny Airlines— Does not object 
to the proposed rates and is in agree- 
ment with the over-all policy decision 
expressed in the Board's order. It ex- 
pressed concern, however, over certain 
aspects of the proposal, including the 
volume of mail to be moved and the 
number of pouches involved; possible 
need for a minimum rate per pouch 
handled, and a possible directional im- 
balance in rates resulting from station 
classifications. Tire airline, which asked 
the Board to maintain a continuing 
surveillance of the program, also ques- 
tioned whether the service will, in fact, 
be on a non-priority basis. 

• Braniff Airways— Will accept the pro- 
posed rates as temporary for the car- 
riage of non-priority mail subject to 
retroactive adjustments upon the out- 
come of a Board investigation of the 
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plan. Braniff said, however, it had serious 
misgivings as to the adequacy of the 
present rates and suggested adoption 
of a non-priority mail rate utilizing the 
terminal charges applicable to air mail 
but providing only a portion of the 
line-haul charge which, it said, appears 
to be more reasonable than the 50% 
allocation of both terminal and line- 
haul charges from the multi-element 
mail rate. Braniff also said there un- 
doubtedly would be a substantial diver- 
sion of existing air mail which would 
tend to make existing air mail rates 
inadequate; that the final rates should 
meet a fully allocated available ton mile 
cost based upon all carriers and all 
equipment rather than the costs of long- 
haul carriers with Douglas DC-6 equip- 
ment and that, while some type of pri- 
ority' status may prove to be desirable as 
an end result of the Board’s investiga- 
tion, it should not be permitted on the 
basis of the rates set in the Board's 
current order. 

• Continental Air Lines— Objects to the 
terminal charges which the Board pro- 
poses to set at 50% of the present 
charge for air mail. Continental says 
the charges should be the same as those 
for air mail. The airline also objects 
to the proposed rates being made final 
at this time and requests that the Board 
set a temporary rate instead. The air- 
line accepted the establishment of a 
multi-clement rate formula and did not 
object to the proposed line-haul charge 
of 15.085 cents a mail ton mile. 

• Capital Airlines— Is willing to accept 
the proposed rates subject to the under- 
standing that the mail is to be trans- 
ported only on a voluntary space avail- 
able basis. It also reserved the right to 
challenge the adequacy of the rates if it 
finds them to be unfair or unreasonable 
in the future. 

• Delta Air Lines— While willing to ac- 
cept proposed rates for carriage of non- 
priority mail, Delta has serious reserva- 
tions as to the long-term propriety of 
both the general rate and the terminal 
charge portion of the formula. It has 
asked the Board to give full considera- 
tion to the average line-haul costs of 
all airline operators involved and to in- 
vestigate the possibility that the average 
carrier’s terminal costs for handling non- 


New CAB Member 

Washington— Alan S. Bovd last week 
ivas named a member of the Civil Aero- 
nautics Board by President Eisenhower 
to fill the remainder of the term of 
Louis J. Hector who resigned last Sep- 
tember (AW Sept. 21. p. 36). Boyd, a 
Miami attorney and chairman of the 
Florida Railroad and Public Utilities 
Commission, will serve until Dec. 31, 
1962. He will be a recess appointee 

to the Senate for confirmation. 
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Hawaiian Bids for New Pacific Routes 


priority mail may actually exceed its 
terminal costs for handling priority air 
mail and air parcel post because of such 
factors as Post Office dispatching pro- 
cedures, dimensional weight problems 
and carrier responsibilities connected 
with en route removals, warehousing 
and return of mail to post offices. 

• Eastern Air Lines— Objects to the pro- 
posed rates as being too low but pro- 
posed they be made temporary effective 
immediately and subject to retroactive 
adjustment. Eastern said the proposed 
rates are not adequate in relation to 
costs and suggested a rate that would 
produce a return of not less than 27.75 

• National Airlines— Objects to the pro- 
posed rates on grounds that they are 
unreasonably low and do not provide 
adequate compensation for the transpor- 
tation of mail by air. National requested 
the Board to assign the proceeding for 
hearing. The airline suggested that the 
line-haul rate be set at not less than 22 
cents per ton mile instead of the pro- 
posed 1 5.085 cents, and that the termi- 
nal rate per pound be the same as that 
for air mail. 

• Northwest Airlines— Objects to the 
proposed terminal rate on grounds that 
direct handling cost will be equal re- 
gardless of the tvpe of mail and, there- 
fore, should be the same as for air mail. 
Northwest also requested that the show 
cause order be amended to exclude 
Alaskan points from the proposed rates 
and that the rates set for carriage of mail 
to and from Alaska should bear a rela- 
tionship to the present air mail rates 
to the state rather than a modification of 
the domestic rates. 

• Pacific Northern Airlines— Objects to 
the proposed rates insofar as they apply 
to the carriage of first class mail between 
the 48 contiguous states and Alaska. 
Cost of air carriers operating to, from 
and within Alaska always have been sub- 
stantially in excess of costs of domestic 
carriers. Pacific Northern said, and 
added that the Board has recognized 
this fact in fixing mail rates for such 
carriers in the past. The airline pointed 
out that the service mail rate for Seattlc- 
Alaska service is now 47 cents per ton 
mile as compared with an average rate 
of 38.47 cents per ton mile paid to do- 
mestic carriers in 1958. It suggested 
that the rate for non-priority mail bear 
the same relation to the service rate 
for air mail as the postage rate for first 
class mail bears to the postage rate for 
air mail. This would produce a rate of 
27 cents per ton mile, which, the air- 
line said, would be reasonable. 

• Pan American World Airways— Docs 
not object to the proposed rates but 
savs that, in the event hearings arc 
held on any aspect of the rates or their 
application, the airline reserves the right 
to be heard. The airline said Hie pro- 
posal would be applicable to Pan Amer- 


ican’s operations to a relatively limited 
extent since it does not engage in do- 
mestic operations. 

• Slick Airways— Accepts the proposed 
rates and requests CAB to establish the 
rates as final. 

• Trans World Airlines— Objects to the 
rates on grounds they do not cover the 
cost of first class mail service and pro- 
vide a fair profit, are below the rates 
for standard freight service and arc 
erroneously based upon a cost standard 
without reference to the value of first 
class mail service. TWA said the rate 
should be substantially increased to take 
into account the fact that the mail 
must either be moved or lost in a rela- 
tively short time. It believes the mini- 
mum fair and reasonable rate should 
be 24 cents a ton mile, and that there is 
considerable justification for a higher 

• United Air Lines— Does not object to 
the fixing and establishing of the pro- 
posed rates. At the same time, United 
said it does not want its acquiescence 
in the matter to be interpreted as full 
concurrence cither in the manner pro- 
posed for the computation of such mail 
compensation or in the rate levels that 
will result. The airline pointed out that 
terminal costs may be somewhat higher 
than for priority mail and that there is 
no persuasive justification for discount- 
ing the rate for movement of the mail 
by as much as 50%. United added that 
any particular formula, percentage or 
rate level determined as a result of the 
proceeding cannot form a precedent for 
the long term. The program most likely 
will evolve into all-up mail carriage 
which will need prioritv and the rate 
should return full costs plus a reason- 
able and proper return. 

• Western Air Lines— Accepts the pro- 
posed rates, but reserves the right to 
change its position if the mail is to be 
moved on any basis other than space 


Allegheny Orders 540s 

Washington— Allegheny Airlines signed 
an agreement with Napier Engines, Inc., 
last week for five Convair 540 turboprop 
transports and took options on 10 more. 

Aircraft involved in the tentative 
agreement will be Convair 440s con- 
verted to Napier Eland turboprop power. 
No decision has been made on which of 
three bidding companies will do the 
conversion work. Present agreement be- 
tween the airline and Napier covers pur- 
chase terms and maintenance guaran- 
tees. A definitive contract will be signed 
within the next few weeks. 

Allegheny has been evaluating a 
leased Convair 540 since July 1 on its 
Pittsburgh-Philadclphia and Pittsburgh- 
Atlantic City routes in scheduled service. 


AVIATION WEEK, November 16, 1959 


By L. L. Doty 

Honolulu— Hawaiian Airlines, buf- 
feted into a request for subsidy by the 
new competition of Aloha Airlines in 
the limited intcr-island travel market, 
is striving to regain its competitive foot- 
hold by expanding its routes as a 
regional Pacific carrier. 

During the recent Trans-Pacific Route 
Case hearings here (AW Nov. 9, p. 39), 
Arthur D. Lewis, Hawaiian Airlines 
president, disclosed his new concept of 
the airline as "a regional carrier in the 
Pacific, serving routes radiating out of 
Hawaii to the major gateways on the 
mainland U. S., in the Orient and in 
Australasia.” The plan is based on the 
principle that the vast areas of the 
Pacific will be reduced to regional size 
by the high speed of the jet transports 
and envisions Honolulu as the hub of 
this operation where the company’s 
headquarters and maintenance and over- 
haul base will be located. 

The strong support the HAL pro- 
posals for the new routes received from 
local interests within the 50th state 
catapulted the opening hearings here 
from the usual humdrum routine of 
such proceedings into a lively battle as 
other participating airlines, recognizing 
Hawaiian’s gains in the case, sought to 
discount the carrier’s position. 

Most observers here feel, however, 
that the carefully prepared HAL testi- 
mony gave the airline an initial mo- 
mentum that may be difficult to slow 
down as the case develops. The airline 
seeks routes from San Francisco and 
Los Angeles to Hilo and Honolulu, a 
triangular route between Los Angeles, 
Honolulu and Tahiti and beyond to 
Auckland and Svdnev. It also wants a 
route from Honolulu to Tokyo, 
Okinawa, Hong Kong and Manila. 

In making its bid for the route, the 
carrier has stressed that it is neither a 
local service nor territory carrier but 
holds a trunkline certificate under the 
grandfather clause of the Civil Aero- 
nautics Act of 1938. Summarily, the 
towering stack of evidence, testimony 
and exhibits offered Civil Aeronautics 
Board hearing Examiner William J. 
Madden brought out these additional 
facts: 

• HAL will lease one DC-8 from Doug- 
las Aircraft Co. and purchase up to 
five of the turbojets if it is granted 
all the routes it has requested (AW 
Oct. 5, p. 37). It has signed an agree- 
ment with Douglas for the sale, ar- 
ranged a financing program to cover 
the entire purchase and has laid out 
detailed plans for the operation and 
maintenance of the planes. 

• Company plans to meet the challenge 
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of Aloha’s F-27s with a fleet of seven 
specially modified 52-seat Convair 440s 
which are being equipped with an im- 
proved exhaust system, triple pane win- 
dows and substantially heavier sound- 
proofing to reduce the noise problem. 
With this high seating capacity, as com- 
pared with the F-27's 40-seat capacity, 
coupled with an extra 1,000-lb. freight 
capability and relatively low operating 
costs, HAL believes tlie Convair 440 
will be a more efficient airplane on the 
intcr-island route structure than the 
F-27. Slight difference in speed is not 
considered by HAL to be a significant 
factor on the short-haul routes of the 
carrier’s system. After considerable 
study and evaluation, the airline has de- 
cided against converting its Convairs 
to turbine power unless Aloha’s turbo- 
props continue to divert traffic. If the 
conversion is made, HAL prefers the 
Allison turboprop over the Napier 
Eland. Earlier this year, the carrier 
took delivery on three Convair 340s 
with the 440 engine modifications in- 
stalled, and the original fleet of four 
Convair 340s is currently being con- 
verted to full 440 configuration by HAL. 
Along with these seven Convairs, HAL 
operates five 32-passenger View-Win- 
dow DC-3s and two DC-3 freighters. 
Full fleet of DC-3s will be retired as 
soon as feasible. 

• HAL proposes to exercise its regional 
concept by developing schedules that 
would assure Hawaii of adequate service 
to the peripheral gateways and de- 
velop traffic potential within the Paci- 
fic region, "including the long-neglected 
but latent potential of the South Paci- 
fic.” The carrier will promote routing 
of traffic over the Central Pacific route 
between the U. S. and the Far East 
with emphasis on Hawaiian layovers. 

• Management of the company has 
been completely reorganized as a major 
move toward strengthening its intcr- 
island operations and preparing for 
the normal processes of route expan- 

• Passenger appeal of the F-27, in- 
troduced on June 1 5 by Aloha Air- 
lines, forced a sharp drop during the 
summer in Hawaiian’s participation in 
the intcr-island market from 70% to 
57%. This resulted in a loss of S31.500 
on intcr-island operations for the first 
nine months of 1959 as compared 
with a profit of 518,100 over the same 
period of last year. During his testi- 
mony. Lewis emphasized that a route 
expansion is essential to HAL’s finan- 
cial health since the "very small mar- 
ket” available in Hawaii will not 
support two airlines whose routes 
parallel one another. 

Under the terms of the agreement 


with Douglas, HAL will lease the first 
Douglas DC-8 turbojet transport which 
came off the manufacturers production 
line for a period of 84 months begin- 
ning Oct. 1, 1961, at a monthly rental 
fee determined by multiplying the pur- 
chase price of the plane by .01500515. 
Basic purchase price is now 55,100,885 
and estimated cost of the engine, in- 
cluded in the basic purchase price, is 
5967,800. Both prices may be in- 
creased or decreased according to price 
changes at the time the lease becomes 
effective. 

Hawaiian will handle all insurance 
with All-Risk Hull Insurance and will 
undertake all maintenance and overhaul 
of the airplane at its Honolulu base. 

In the event HAL’s route structure 
is increased as a result of the Trans- 
pacific Route Case, the carrier may 
purchase a minimum of two additional 
DC-8s from Douglas. If all routes it is 
requesting are granted, Hawaiian holds 
an option for three more DC-8s. 

Upon execution of the agreement, 
HAL will pay Douglas 550,000 which 
will give the carrier the right to lease 
the first DC-8. When the agreement 
to purchase the two DC-8s is signed, 
the 550,000 will apply to the purchase 
price of the planes. If the option to 
buv is not exercised, Douglas will re- 
tain the 550,000. 

The airline has not decided whether 
to buy the Pratt & Whitney JT3D-1 
turbofan or the JT3D-3 turbofan but, 
in any event, it will purchase up to 32 
of either model and specify that a fuel 
boost pump drive be provided in the 
right end of the accessory' gear box of 
each engine. 

Engines will be paid for with quar- 
terly payments with a 7% interest rate 
on the unpaid balance plus a handling 
charge of 1 % per annum of the pur- 
chase price. Current price of the JT3D-1 
engine is 5194,690, of the JT3D-3 en- 
gine, 5203,190. Tlie manufacturer is 
offering a seven-year pay’ment period 
but prefers five years. 

Initially', the company will sell equity 
securities in an amount sufficient to 
provide the cash required to make 
progress payments on the two DC-8s 
and to cover all other expenditures 
necessary to begin and sustain service. 
According to a statement by Louis D. 
Miltimore, a partner of Kidder, Peabodv 
& Co., Hawaiian should be able to raise 
the necessary funds to operate a trans- 
pacific route “. . . assuming satisfactory 
conditions in financial markets and as- 
suming that nothing has occurred to 
modify materially the company’s projec- 
tions of revenues and earnings as filed 
in connection with this hearing.” As 
to the type of securities HAL will 
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undertake to sell, Miltimorc said: 

“It would be our expectation that a 
substantial part of the equity would be 
raised through the sale of common 
stock. It is possible that a portion of 
the equity could be more advanta- 
geously raised through the sale of other 
equity type securities, such as subordi- 
nated debentures, possibly carrying con- 
version privileges which would ulti- 
mately lead to further broadening of the 
company’s common stock base.” 

Immediately after certification, a 
credit agreement will be concluded by 
HAL with its banks. The credit agree- 
ment, which will provide for no draw- 
downs until the date the DC-8s are due 
for delivery, will represent the 67% in- 
stallment due on deliver)' of the aircraft 
plus 50% of the cost of spare parts that 
will have been acquired with equity 

Funds to be provided under the credit 
agreement will not be made available 
unless the senior debt to equity ratio 
is no greater than 1.25:1. In addition, 
recent operating experience must show 
evidence that the debt can be serviced 
by the cash flow from operations. If 
these conditions are not met at the time 
of delivery of the aircraft, Douglas has 
agreed to lease the purchased aircraft to 
Hawaiian for one year to allow the air- 
line time to meet the loan requirements. 

Additional payments on the aircraft 
will be made from excess cash flow from 
operations as the new routes are imple- 
mented. 

The over-all program, therefore, 
hinges on HAL’s ability to win new 
routes in the Trans-Pacific Route Case. 
Without the routes, the airline will not 
purchase jet equipment since its present 
earning powers will not permit it. 

During the first 20 years of HAL’s 30 
years of operation, earnings averaged 
an 8i% return on invested capital 
without benefit of subsidy. During the 
past 10 years— since 1949 when Aloha 
was certificated to operate the inter-is- 
land routes— earnings have averaged 
only 1% after receiving S2.2 million 
in subsidy. 

Company’s reorganization came in 
1954 after it had lost $592,000 leading 
to a default in a then-existing bank loan. 
Following the reorganization, which in- 
volved a drastic management shake-up. 
the carrier worked back into a profitable 
condition with net earnings of $183,000 
in 1957. 

Last year, Hawaiian reported a loss 
of $115,000 in the inter-island opera- 
tion, but net profits from charter op- 
erations of its single DC-6C aircraft 
offset the loss and gave the company a 
profit for the year of $10,500. How- 
ever, because of the impact of Aloha’s 
F-27s on the inter-island market, HAL 
is forecasting a loss for 1959 and is now 
in the process of filing a petition for 


temporary mail pay after going off sub- 
sidy in the spring of 1957. 

Here are the principal problems fac- 
ing HAL in its inter-island operations: 

• Traffic is short-haul, averaging 135 
mi. for each passenger at an average 
ticket sale of $12.67. 

• Operations are peaked by the hour 
of the day, day of the week and by 
season. Business day is short with no 
demand for sendee before 7:30 a.m. 
or after 6 p.m. As a consequence, air- 
craft utilization is low. 

• Traffic is imbalanced. High load fac- 
tors are experienced on flights out- 
bound from Honolulu early in the 
morning, but low load factors prevail 
on inbound flights at the same time. 
A reverse of this imbalance is experi- 
enced on afternoon flights. 

• Inter-island market is growing slowly. 
During the past five years, traffic growth 
has held to an average rate of 3% per 
year as compared with an annual in- 
crease of 11.2% for trunklines and 
16% for local sendee carriers. 

According to Lewis, “there is no 
indication that our trend will signifi- 
cantly change in the future, even with 
a substantial surge in tourist traffic 
among the neighbor islands.” He adds: 

“In fact, the growing concentration 
of population and economic activity in 
Oahu suggests that the growth rate 
of inter-island traffic may drop still 
lower unless the trend is reversed by 
the development of destination areas 


on the neighbor islands providing op- 
portunity for local investment and job 
opportunities.” 

On the transpacific route, Lewis fore- 
cast that in 1962 a total of 174 pas- 
sengers per week will move in each 
direction between Hawaii and Japan. 
He also predicted that an additional 
1,875 one-way passengers per week will 
travel between Los Angelcs-San Fran- 
cisco and Japan in 1962. 

Lewis made a strong plea for a route 
to the South Pacific during the hear- 
ings. He said: 

“Hawaiian Airlines thinks that the 
decade of the 1960s will witness the 
opening of the South Pacific to the 
world and U. S. tourists. Thus far, 
the very heart of this area has been 
isolated by the absence of direct air 
service . . . Tahiti and French Poly- 
nesia represent one of the great un- 
developed traffic potentials of the 
world, and it would be our intention 
to make a major effort to develop 
Tahiti, along with other Polynesian 
islands, to exploit the latent community 
of interest between this area and Hawaii 
and between this area and the main- 
land U. S., in a manner similar to 
the development of the community of 
interest between Hawaii and the United 
States.” 

Under present plans, HAL, if it wins 
the routes it seeks, will operate 80 
flights a week during the first full 
year of operations. 


Lake Central Route Bid Supported 


Washington— Lake Central Airlines 
was recommended last week to replace 
Trans World Airlines on a Cincinnati- 
Detroit route by a CAB examiner. 

Suspension of TWA on the route 
and the grant of a five-year operating 
authority between the cities for Lake 
Central was proposed by Examiner 
Paul N. Pfeiffer on the condition that 
the local sendee carrier show evidence 
that it will be able to sene the route 
with modern pressurized equipment. 

The examiner also said award of the 
route to Lake Central with nonstop 
rights between the two cities would im- 
prove the local sendee system in the 
Indiana-Ohio area and reduce the car- 
rier’s subsidy needs by an estimated 
$250,000 annually. Pfeiffer pointed out 
that the carrier already sen'es the inter- 
mediate cities of Columbus and Dayton. 

TWA, in an earlier proceeding, had 
indicated it would be willing to sell its 
rights on this route segment for $310,- 
000 and in the present case told the 
Board that the north-south traffic flow 
between the two cities does not in- 
tegrate with the airline's primary east- 
west routings. 

In indicating a willingness to relin- 
quish the route, TWA requested that 


any final CAB order in the case stipu- 
late that the route was suspended, rather 
than deleted, from its route system. 
Concurring in this request, the exam- 
iner said that should the five-year award 
to Lake Central prove unworkable, 
TWA could then be reinstated with- 
out legal complications. 

Pfeiffer rejected bids by North Cen- 
tral and Piedmont Airlines on grounds 
that Chicago and Detroit constitute a 
proper dividing line between the sys- 
tems of North Central and Lake Cen- 
tral. He said that, while North Central 
is now better equipped to provide new 
service with its Convair 340 equip- 
ment, the carrier would still be unable 
to provide needed one-carrier service in 
the Ohio area. 

Piedmont, he said, would be in a 
position to provide Fairchild F-27 serv- 
ice before Lake Central, but failed to 
offer any nonstop Cincinnati-Detroit 
schedules in its brief except as an alter- 
nate schedule. 

The examiner added the long stage 
lengths of some of Piedmont’s flights 
also suggested that the airline is con- 
centrating more on the development of 
long-haul beyond-area traffic rather than 
commuter services. 
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WEATHER-WISE 


These weather items prepared in consultation with the United States Weather Bureau 



O perating in accordance with plans 
developed by the World Meteorolog- 
ical Organization (WMO) and the Inter- 
national Civil Aviation Organization 
(ICAO), a vast network of weather sta- 
tions, generally about 300 miles apart, 
takes upper air measurements 2 to 4 times 
daily. Through international cooperation, 
the results of these measurements are ex- 
changed on a world-wide basis and are 
made available to the aviation field and 
the general public. 

Upper air soundings are made with 
balloons carrying radiosondes which re- 


port temperature pressure and humidity at 
various levels. When available, special 
equipment also permits measurement of 
the upper winds at the same time. This 
combination of information allows mete- 
orologists to analyze the complex structure 
of jet streams, fronts, tropopause surfaces, 

Mobil facilities are another world -wide 
service available to flyers. You'll find 
Mobil fuels, lubricants and service are 
established at key airports in the U.S.A. 
and overseas. Fly weather-wise. Fly Mobil! 
You're always miles ahead! 



You’re Miles Ahead with 


Mobil | 

A 


46 


Four U.S. International Airlines 
Ask Higher Share of MATS Traffic 


New York— Four U.S. international 
airlines last week submitted a proposed 
contract to the federal government 
which in effect would place with them 
all Military Air Transport Service cargo 
and passenger business to points they 

The airlines— Northwest, Seaboard & 
Western, Trans World and Pan Ameri- 
can-submitted the proposal to handle 
all government traffic to the Depart- 
ments of State, Treasury, Defense, Agri- 
culture and Commerce, the Federal 
Aviation Agency, the United States In- 
formation Agency and the International 
Cooperation Administration. But a 
greater share of MATS traffic is a key 
goal. 

Primarily aimed at cargo, the plan 
calls for lower rates to the government 
but the exact figure was not specified. 
This question is under discussion with 
the tariff and regulatory staffs of the 
Civil Aeronautics Board. As a corollary, 
the airlines plan to reduce civil cargo 
tariffs to the proposed government level. 

One effect the proposal would have, 
if accepted, would be to eliminate sup- 
plemental and contract and possibly 
other carriers from parts of MATS con- 
tract business, and spokesmen for the 
four airlines see possible grounds for 
objection from Congress. 

This situation was spotlighted by a 
complaint from TWA President Charles 
S. Thomas at a luncheon here recently 
over the loss by TWA of a MATS trans- 
atlantic contract to Overseas National 

Thomas objected to competitive bid- 
ding for these contracts which he said 
was responsible for price cutting to the 
point where the larger certificated inter- 
national carriers could not compete. 

The case cited by Thomas was the 
award last September of a $23.9 million 
MATS contract to Overseas National 
for four Atlantic and Pacific round trip 
passenger contracts— for which Overseas 
National found it necessary to lease nine 
Douglas DC-7s from General Aircraft 
and Leasing Division of General Dy- 
namics Corp. to supplement its fleet of 
four DC-6s. These arc some of the 
DC-7s American Airlines “traded in” 
for its Convair 600s on order. 

Five other carriers, Alaska Airlines, 
Capitol Airways, Hawaiian Airlines, 
Ltd., Seaboard & Western and Slick 
Airways, also were awarded MATS con- 
tracts then, and American International 
Airways, Inc., a contract carrier, was 
added later to bring the total contracts 
to $39.5 million. 

A MATS spokesman said the con- 
tracts were awarded according to the 


Armed Services Procurement Regula- 
tions and in accordance with regulations 
which prescribe competitive bidding 
and that certain percentages of military 
business go to small business. 

Pan American lost a Pacific contract 
it had held and one result was the di- 
version to commercial cargo runs of two 
of the four Boeing Stratocruisers it had 
used for the MATS contract. Their 
availability may have been a factor in 
encouraging Pan American to joining 
in lowered Pacific cargo rates (AW 
Nov. 9, p. 40). 

Under the four-airline proposal, air- 
lift capacity, personnel and facilities 
used to handle government traffic will 
be held constantlv available by the 
scheduled airlines on call by the Secre- 
tary' of Defense in an emergency. On 
request, 50% additional capacity would 
be provided temporarily by the airlines. 
This differs from the Civil Aircraft 


New York— American Airlines plans 
to begin installation in 1961 of a new 
system-wide reservations system which 
will electronically handle individual pas- 
senger information as well as flight in- 
formation and inventory' control. With 
the new system, information stored in 
a central IBM 9090 computer will be 
available in seconds to agents in any 
city on American’s route pattern. 

Developed for American by IBM after 
six years of research, the system is ex- 
pected to go into use during the last 
quarter of 1961. First point probably 
will be Hartford, Conn., or a citv of the 
same size, to gain experience with the 
system. The central computer will be 
located in the 'New York area. By sum- 
mer of 1962, most major cities will be 
joined to the system, with New York 
and Chicago linked in early 1962. 

In a typical reservations transaction 


Northwest Electra Order 

Minneapolis— Northwest Airlines or- 
dered eight long-range Lockheed Elec-' 
tras last week at a cost of $22.6 million, 
bringing the carrier’s Electra fleet up to 
a total of 18. The additional eight 
tnrboprops are being modified to increase 
fuel capacity by 1,060 gal. and provide 
them with a 3,000 mi. range. Schedule 
calls for delivery of two Electras in May, 
two in June and four in July. North- 
west expects to have the transports oper- 
ating over the majority of its routes by 


Reserve Fleet availability, which requires 
a declaration of a national emergency. 

A spokesman for one of the airlines 
said that the carriers planned to accom- 
modate possible variations in govern- 
ment requirements for capacity by an 
increase in commercial cargo business 
expected because of the reduced rates. 
These reductions would be possible be- 
cause of the base firm government busi- 
ness would provide. 

’Hie airlines say that not only would 
the proposal permit them to acquire 
fleets of turbine-powered cargo aircraft 
but would also permit the retention of 
many skilled cmplovcs who will be dis- 
placed otherwise by the arrival of more 
efficient jet transports. 

The proposed agreement would re- 
main in effect indefinitely unless termi- 
nated on two years notice. It would 
have to be approved by Civil Aeronau- 
tics Board as in the public interest, and 
could be terminated at any time by 
CAB if it found the agreement no 
longer in the public interest. 

Submission of the plan was in ac- 
cordance with a recent CAB order, the 
airlines said (AW Aug. 24, p. 43). 


the airline agent selects and inserts in 
his console an air information card 
which lists flights, frequency, departure 
times and the like over the desired route. 
The agent, who may be located at any 
city in the system, then queries the cen- 
tral computer by pushbutton and re- 
ceives availability information. 

With a flight selected, the agent 
presses a "sell” button and the computer 
adjusts its inventory and prints a record 
of the sale on the agent’s printer, in 
words. Return reservations can also 
be handled in the same way. Then the 
agent types such information as pas- 
senger's name and telephone number on 
the printer and the computer stores and 
acknowledges this information. Finally, 
the computer checks the record for com- 
pleteness and advises the agent of omis- 

If a passenger’s name is misspelled 
and the computer queried for his record, 
the computer will find the most likely 
name and present that record, with a 
note that the spelling is inconsistent. 

'Bv handling the passenger record in- 
cluding name and phone number, the 
computer thus eliminates the need for 
files of printed cards, one of the time- 
consuming elements of current reserva- 
tions systems. Over-all, American says 
the system will cut the average reserva- 
tions transaction time from 45 min. to 
three seconds. 

Agent sets for the system arc still 
under test by IBM, but the computer 
is already coming off the company's 
production line for other business uses. 
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System to Reserve Seat in 3 Sec. 
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where S Chctrlie ... Madrid? . . . Tokyo? . . . Sault Ste. Marie? Wherever he is, as a 
Bendix Radio Field Engineer, he's helping a satisfied customer get top operational return on equipment 
investment. Our Field Engineering organization — more than 1 100 people strong — is world-wide in scope, quick 
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10 of them overseas. It operates, maintains and supplies the satellite tracking network for NASA. 
Recently, we were awarded a contract for ground sub-systems for Project Mercury. For the best field engi- 
neering available — from black box repair to complete systems support — contact us at the following address. 
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Medics Stress Seniority Rule Problems 


By Russell Hawkcs 

Santa Monica, Calif.— Medical prob- 
lems of transition to jet airliners were 
somewhat intensified by the Air Line 
Pilots Assn, strike last winter and 
seniority rules which sent older crews 
into transition with little time remain- 
ing before the start of service, Ameri- 
can Airlines Medical Director Dr. K. L. 
Stratton told the University of the City 
of Los Angeles aviation medicine 
symposium here. 

Upset stomachs and other signs of 
tension under the pressure to complete 
training in minimum time have been 
attributed at least partly to the age of 
the first crews assigned to jets. Younger 
men learn more rapidly, Stratton be- 
lieves, and they would have shown less 
evidence of strain under the circum- 
stances. 

The pilots’ strike reduced the time 
available for transition training before 
initiation of jet sendee. 

Equal Learning 

Dr. Stratton said there is no reliable 
evidence that older pilots cannot fly jet 
transports as well as younger ones, but 
their transition period should be 
stretched to obtain equal learning 
without increased stress. At first, some 
crews were completing transition train- 
ing barely in time to fly new airplanes 
away from the factory. In this limited- 
time situation, there were some upset 
stomach cases and other evidences of 
tension. 

These rapidly disappeared as better 


training became possible. Unlearn- 
ing of conflicting propeller aircraft 
techniques seemed easy enough for all 
pilots, regardless of age or experience. 

After 10 months of experience with 
the Boeing 707, Dr. Stratton reported 
no medical deterioration of pilots and 
flight engineers due to stress of flying 
the jets. 

However, the workload appears to 
be great enough to justify the four- 
man crew used by American. Eye strain 
is reduced by better window layout and 
more effective red lighting of cockpits 
at night. Cockpit loudspeakers elimi- 
nate file annoyance of having to wear a 
headset continuously. Pilots still put 
the headsets on for any necessary com- 
munication but monitor the loud- 
speaker until they hear their call sign 
or make a transmission. 

Regarding complaints of menstrual 
irregularity by stewardesses on jet 
routes. Dr. Stratton said there is not yet 
enough experience accumulated to tell 
whether the percentage of disturbances 
is significantly higher than for any 
group of women in the 20-30 age 
bracket. It is true, as stewardesses com- 
plain, that there are more passengers to 
care for and less time on jet runs, but 
there are also four stewardesses rather 

Dr. Ludwig G. Lcdcrer of Capital 
Airlines commented that this is a cyclic 
problem for airlines which recurs 
whenever new equipment being phased 
in is very different from the old equip- 

He cited the transition to pres- 


surized aircraft and Capital's transition 
to the turboprop Vickers Viscount. In 
the past the problem has disappeared 
after a few months. Dr. Stratton re- 
called an instance in which replacement 
of incandescent lighting by fluorescent 
lighting in a large office caused a tem- 
porary increase in complaints of men- 
strual irregularity by clerks and typists. 
In a later rearrangement of the office, 
incandescent lights were temporarily 
installed and the number of complaints 
rose again. 

Pilot Age 

United Air Lines Medical Director, 
Dr. George J. Kidera, defended arbi- 
trary pilot retirement age criteria, 
though acknowledging there is no con- 
sistent correlation between chronolog- 
ical and physiological age. He pointed 
out that the probability of sudden in- 
capacitation increases with age. In 
many cases its approach is undetectable 
or irreversible. 

Studies by United of pilot physical 
examination reports as far back as 1937 
show that examination forms no basis 
for the prediction of disease or defects 
in later life. 

In the case of psychological incapaci- 
tation, a study of earlier pcrsonalitv 
tests and psychiatric interviews showed 
no clue to the approaching collapse. 

Chief Raps Aeroflot 
Training Practices 

Moscow— Crackdown on Aeroflot 
practices ranging from pilot training to 
passenger service is being spearheaded 
bv the chief of the state-owned airline, 
Gol. Gen. of Av iation Yevgeny Loginov. 

Hie Aeroflot chief also has charged 
airport operators with being “seriously 
negligent" in providing services for trav- 
elers (AW Nov. 9, p. 50). In an article 
published in the magazine Civil Avia- 
tion, Loginov called for more pilot in- 
strument training, improved preflights, 
and “discipline.” Loginov, who re- 
placed Marshal Pavel Zhigarev as the 
Aeroflot chief, said because of Aeroflot’s 

31% more than the year before.” He 
told airline personnel from baggage car- 
riers to aircraft commanders to turn in 
more polished and competent perform- 

Pointing out that winter navigation 
now is beginning in Russia, he cited 
examples of pilots who finished the sum- 
mer without making a single bad 
weather landing. Loginov said these 
pilots explained they only get one train- 

out pilots make mistakes in the air not 
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because they don’t know or don’t like 
flying but because they lose their skill 
by insufficient practice in bad weather 
landings.” Loginov added: “It is the 
fault of division leaders who dont care. 
It is time to understand pilot qualifica- 
tions should be looked at not only for 
initial qualifications but also for train- 
ing, the number of bad weather landings 
and trips made under instrument flying 
conditions.” 

Preflight preparation, he said, some- 
times is inadequate. He mentioned a 
pilot in the Ukraine who crashed after 
taking off in an overloaded crop sprayer 
aircraft. “It is our sacred duty to carry- 
passengers according to the timetable,” 
Loginov stressed. Referring to pas- 
senger service, he demanded that bag- 
gage handling facilities be improved and 
said “sending baggage to the wrong ad- 
dress must stop. If baggage is lost, it 
must be treated like a special accident 
and blame must be strictly appor- 
tioned.” 

Passengers have complained that they 
cannot get exact information from in- 
formation bureaus and “this must be 
improved.” 

Turning to ground equipment, lie 
said fuel trucks must be painted one 
color and aircraft tugs another. To 
eliminate crowding at airports. Loginov- 
said city terminals must be constructed. 
He reported this is being done now in 
Moscow, Leningrad and Kiev. 

With winter coming, the Aeroflot 
chief said hotels and airports must pre- 
pare for grounded passengers, especially 
on the Siberian routes. Touching on 
Aeroflot expansion, Loginov made these 

• Nearly 50% of Aeroflot traffic in 
August was carried on jets and turbo- 

• During the first eight months of this 
year, Aeroflot carried 48.5% more do- 
mestic traffic than in the previous year. 

British to Support 
Eurocontrol Studies 

London— Britain has pledged support 
for European plans to study creation of 
an integrated air traffic control system 
covering upper airspace in northwestern 
Europe. 

New Minister of Aviation, Duncan 
Sandys, informed a meeting of common 
market dircctors-general of civil aviation 
at Brussels that Britain wanted to join 
in a study of legal, technical and other 
problems involved. 

Common market countries have been 
working on a project for an integrated 
flying control agency known as Eurocon- 
trol to provide an automatic electronic 
system to reduce collision risk between 
civil and military aircraft at high alti- 
tude. 



Sabena 707 Intercontinental Makes First Flight 

Sabena Belgian World Airlines’ first Boeing 707-320 (AW Oct. 26, p. 47) makes its 
maiden flight at Renton, Wash. After a 2-lir. flight a landing was made at Boeing Field, 
Seattle, where the aircraft will be based for final tests. Sabcna's five 707-320s will have 
134-scat capacities. 



COCKPIT 

VIEWPOINT 

By Capt. R. C. Robson 


The Spoken Word — Part IV 

Terminal control today is almost exclusively a function of voice com- 
munications. In the final analysis, it is the airport and its attendant approach 
facilities which determine the capacity of tne air. It is no secret that air- 
port delays continue to get worse. The average landing rate over a given 
interval of time is sometimes used to prove that airports are efficiently 
operating at a high capacity. But with proper voice communications we 
could do much better— we could achieve a higher “constant velocity” with 
greater safety. 

IFR-VFR Priorities 

Another area in which work is needed concerns the relative priority 
between IFR (Instrument Flight Rules) and VFR (Visual Flight Rules) 
traffic. For instance, should the aircraft which filed a flight plan and followed 
an airways clearance (IFR) be delayed for landing VFR traffic? Or should 
the VFR flight be held for the IFR aircraft on instruments? 

This one particular item has already reached the point of open warfare 
when the two types of traffic conflict in the terminal area. Long harangues 
and lost tempers are continually heard with both parties claiming injustice 
in handling as they attempt to argue it out on the air. This further congests 
the frequencies, a factor which further reduces the flow of traffic. 

Airport Dogfights? 

During periods of low weather such conflicts do not occur— everyone is 
IFR. But pilots are beginning to wonder why, when it is not absolutely 
necessary, should they go through the rigmarole of filing a flight plan and 
adhering to a clearance in order to be held for the landing of a pilot who 
took off, flew and arrived completely unannounced? Of course the VFR 
pilot has exactly the same query. If this particular problem is not solved, 
our entire traffic problem is going to be resolved by dogfights around the 

A variation of this occurs when an aircraft completes an entire IFR flight, 
including an instrument approach, then finds it must circle the airport to 
land behind VFR aircraft. Docs this constitute unilateral cancellation of 
the pilot's ATC clearance without his consent? And docs it have the re- 
quired safeguards of a legal clearance— such as what to do in case of radio 
failure, etc? 

Tower Operating Policies 

Some of these problems arc partially solved by the operating policies of 
particular towers— and it should be noted that there probably is no perfect 
answer. At LaGuardia Field, for instance, arriving aircraft must make their 
first radio contact with LGA Approach Control. At this point, 30 or 40 mi. 
away, sequencing begins— regardless of weather conditions. Aircraft are held, 
climbed, descended, slowed or speeded as necessary to arrive at a just and 
equitable landing time— again insofar as this is possible. 

At Washington National no such system exists. Except in totally IFR 
weather. Approach Control contact is not rigidly required, the approach 
controller never interferes with the flight of the aircraft, makes no attempt 
to sequence, gives practically no traffic information and rarely volunteers 
weather information. Proper handling at this point could reduce the work 
load on tower frequencies and result in greater airport capacity. 

Several Cockpit Viewpoint columns back, the contention was made that 
voice communications would continue to be our mainstay in the control 
of traffic for many years to come. Let us hope for action soon on the spoken 
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earth’s surface... 
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...AND BRISTOL SIDDELESUPPLY THE POWER 


One of the largest manufacturers of motive power units in the world, Bristol Siddeley Engines 
Limited produce the Gamma. 

A liquid propellent rocket engine, the Gamma powers the Saunders-Roe Black Knight, 
Britain’s highly successful space-research vehicle. An extremely reliable powerplant, the Gamma 
produces a total sea-level thrust of 16,400 lb (7,438 kg) and nearly 19,000 lb (8,618 kg) outside 
the earth’s atmosphere, for a total powerplant weight of only 700 lb. The Gamma sends Black 
Knight over 500 miles into space above the Woomera rocket range in Australia. 

Since Bristol Siddeley’s rocket division began work in 1946, it has developed a wide range of 
components. By combining these components in single or multi-chamber layouts, thrust require- 
ments from 500 lb up to very high figures can be met. 

BRISTOL SIDDELEY ENGINES LIMITED 


f s 



The Bristol Siddeley Orpheus, the 

world's most advanced lightweight turbo- 
jet engine, powers this Fiat G 91 standard 
ightweight strike lighter (chosen by 
SATO). The Orpheus is in service in 6 dif- 
ferent aircraft and is specified for S others. 


engines are designed for n wide variety of 
applications and range from 200-3,000 hp. 
Here is n British Railways diesel hydraulic 
locomotive powered by two Type MD 650 
engines, developing a total of 2,200 hp. 


the Britannia airliner. Four Proteus give 
this 130-seat aeroplane a speed of over 400 
mph — a range of over 5,000 miles. Britan- 
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SHORTLINES 


AIRLINE OBSERVER 

►Watch for an order for additional Boeing 707-320 intercontinental turbo- 
jet transports by Australia’s Qantas Empire Airways. Pressure on the 
company to buy de Havilland Comet 4s apparently has been resisted 
successfully. 

► British government will increase borrowing powers of British Overseas 
Airways from S448 million to $504 million and British European Airways 
front S168 million to $266 million for a total increase of S1S4 million. 

► U.'S. airlines were flying more jet planes and jet passenger miles as of last 
June than those of any other country, according to a survey conducted by 
the Civil Aeronautics Board. During June, the survey reported that four 
U. S. airlines flew 3.1 million jet miles, or 45% of the world’s total. However, 
according to the Board, the single Soviet airline, Aeroflot, accounted for 
35% of the world jet transport mileage. Most extensive network of jet 
routes was operated bv the United Kingdom— 32,754 mi. U.S. carriers oper- 
ated 26,055 mi., Aeroflot 21,096 mi. Aerolineas Argcntincas, only Latin 
American jet operator at the time of the survey, had 16,640 mi. of jet routes. 

► Lufthansa German Airlines proposal to eliminate foreign carriers’ cabotage 
rights within the West German Federal Republic will be turned down by 
the German government. At present, foreign carriers— including Pan Ameri- 
can, British European Airways and Air France— have rights to cabotage 
provided flights do not start within two hours in either direction of a 
Lufthansa flight on the same internal route. Lufthansa, in asking for a 
restriction of these rights, claims that cabotage amounts to discrimination 
and has resulted in a heavy loss of revenue. Recently, the airline reported a 
1958 deficit of $7.64 million, largest in the company's history. 

► Russia is only planning five and one-half hours daily aircraft utilization 
for its Tu-114 turboprop transports during their initial period of scheduled 
service. However, Soviet economists say 20 Tu-1 14s flying 2,000 hr. annually 
with passengers now handled by long-distance trains “will save enough travel 
time each year to equal the addition of at least 10,000 men to the nation’s 
work force." 

► Trans World Airlines has filed a complaint with the Civil Aeronautics 
Board charging Allegheny Airlines with unfair and deceptive practices by 
allowing transferable use of commuter-type tickets between Pittsburgh and 
Philadelphia. In its complaint, TWA claims that, although the commuter 
tickets are not transferable under the terms of the tariff, Allegheny is con- 
ducting a campaign in which prospective purchasers are advised that “cou- 
pons are transferable.” TWA earlier charged that the Allegheny plan is dis- 
criminatory (AW Oct. 19, p. 47). 

► Northwest Orient Airlines has installed an organ on one of its Boeing 377 
Stratocruisers which operates over the New York-Chicago-Minneapolis route 
on a trial basis to get passenger reaction to organ music played en route. The 
organ, which weighs 190 lb., has been modified to fit into the plane’s seat 
tracks. Carrier is now hiring organists to man the musical instrument. 

► Swissair will offer a la carte service to first-class passengers on trans- 
atlantic flights. Passengers will fill out forms 48 hr. in advance of departure 
time to select their dinners from menus which will include up to 10 main 
courses, and five desserts. 

► Argentine government has refused to allow Pan American World Airways 
to operate more than one weekly jet flight between New York and Buenos 
Aires. As a result, Pan American has been terminating its second jet flight 
at Ascuncion but, because of the relatively light traffic to and from that 
city, the airline requested an exemption from the Civil Aeronautics Board 
permitting an extension of the sendee into Montevideo to help compensate 
for the loss of revenues caused by the Argentine exclusion. Last week, the 
CAB granted the airline a one year exemption authorizing the Montevideo 
service. 
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► British European Airways is sched- 
uled to take delivery of two Comet 4B 
jet transports from de Havilland Air- 
craft Co. this month almost two months 
ahead of schedule. BEA has seven 
Comet 4Bs on order with de Havilland 
and is scheduling operations for Apr. 1, 
1960. 

► Chicago Helicopter Airways reports it 
carried 165,132 passengers during the 
first 10 months of this year, a 79.7% 
increase over the same period of last 
year. Passengers carried during October 
rose 91.1% over October, 1958, to 22.- 
265. 

► Flying Tiger Line realized third 
quarter net earnings of 5443,690, a de- 
cline from the $896,150 net earnings 
during the same period of last year. The 
all-cargo carrier blamed reductions in 
U. S. government contracts as a reason 
for the decrease. 

► KLM Royal Dutch Airlines third 
quarter operating revenues totaled 544.3 
million, a 12% gain over the corre- 
sponding period of last year. The car- 
rier reported net earnings for the 
period of 54 million, a 16% increase 
over the third quarter of 1958. Nine 
months’ total operating revenues were 
5107.8 million while net earnings for 
the same period were 53.4 million, 7.6 
and 2.8% increases respectively. 

► Los Angeles International Airport be- 
lieves revenues will be increased by 
5300,000 or more a year as a result of 
voluntary adjustment of landing fee con- 
tracts with five major airlines. The new 
rate is 10 cents per 1,000 lb., a more 
thaij 100% increase over the old rate of 
4.6 cents. Affected airlines arc American 
Airlines, Pan American World Airways, 
Trans World Airlines, United Air Lines 
and Western Air Lines. 

► Mohawk Airlines has purchased a fifth 
Convair 440 airliner from Convair Divi- 
sion of General Dynamics Corp. for ap- 
proximately 5700,000. 

► Pan American World Airways reports 
it has flown more than 210,000 passen- 
gers on its fleet of Boeing 707 turbojet 
airliners during the first year of opera- 
tion ended Oct. 26. 

► Vickers-Armstrongs has sold a Vis- 
count V. 745 series turboprop trans- 
port to Philippine Air Lines. TTiis sale, 
including two Viscount V. 784s, brings 
the airline total orders to three and 
Vickers sales to 408. Tire new Viscount 
will be operated on PAL’s Hong Kong 
and domestic de luxe schedules. 
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Bulova infra-red, camera, TV and radar techniques are being combined with 
Bulova analysis and display systems for defense and industry. 

Bulova infra-red R & D extends to fire control systems, filters, reticles and ther- 
mistor bolometers, as well as advanced work in mosaic and photoconductor cells. 
Here is a proven capability ready to assist you in any area of IR development from 
black body emanations through detection to final display. 

Experience in precision design and precision manufacture is the Bulova tradition, 
the Bulova capability. It has been for over 80 years. For more information write— 
Industrial & Defense Sales, Bulova, 02-10 Woodside Ave., Woodside 77, N. Y. 


* 


Bulova 
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PREPARING a block and tackle rig. Okanagan crew prepares to make an engine change 
during the early days of Okanagan's forays into the bush country of Canada. 


Okanagan 

By Richard Sweeney 

Vancouver, B. C.— Pioneers in devel- 
oping the approach, landing and take- 
off techniques which made mountain 
operations feasible with helicopters, 
Okanagan Group here has grown to the 
largest rotary winged aircraft owner- 
operator firm in the world. 

Okanagan’s growth in 12 years to 
where it can keep busy a fleet of 27 
helicopters— one Sikorsky S-58, six Si- 
korskv S-55s, two Bell 47Js, four Bell 
47G-ls and 24 Bell 47G-2s-is based on 
a company philosophy that those who 
fly and maintain the machines are im- 
portant. Customers see these crew- 
teams doing the job fast and efficiently. 
Results: the helicopter crews arc in the 
best position to sell Okanagan's services 
on a repeat basis to existing customers 
and build up good will to attract poten- 
tial customers. 

In addition to the 27 aircraft now 
owned, Okanagan has bought two more 
Sikorsky S-5Ss, which were to be de- 
livered during October. The company 
also operates 14 Royal Canadian Air 
Force Sikorsky S-55s, under a contract 


Copes With Helicopter Mountain Flights 


to supply the Mid-Canada Radar De- 
fense Line. All told, the company oper- 
ated 54 machines this past summer. 

Current operations consist of conven- 
tional helicopter work, freight and per- 
sonnel hauling, plus patrols of pipelines, 
powerlines, etc. However, two future 
prospects are under consideration by 
Okanagan in the passenger field. 

Omega Order 

The company has ordered three 
Omega BS-12D twin-engine, single 
rotor helicopters with about 1,000 lb. 
payload over a 100 mi. range carrying 
three to four people plus pilot (AW 
July 27, p. 41), and with these or its 
Bell machines may start a service known 
as Copter Cabs. In this, Okanagan is 
seeking to sell various business firms 
blocks of time with the helicopter, to 
be used for executive transport or high 
priority materiel movement. 

Under this system, which has been 
used in the U.S. in several instances 
with fixed wing operations as well as 
rotary wing, the jeasing firm buys a 
certain amount of flight time in a given 
period, perhaps per month or three 



BELL B-3 helicopter is shown on a rough landing platform at Palisades Lake during 
Okanagan’s early days. Company since has expanded to several groups. 


56 


AVIATION WEEK, Nc 


sr 16, 1959 


AVIATION WEEK, 


sr 16, 1959 




PAGE COMMUNICATIONS, LEADERS IN WORLD-WIDE TELECOMMUNICATIONS, 
USES "MOON MESSAGE' TECHNIQUES TO LINK THE FREE WORLD 


Employing advanced techniques similar to those used to reflect 
the first complete message off the moon. Page Communications 
Engineers leads in planning and setting up world-wide telecom- 
munications networks. Recently Page linked the NATO Nations. 
Over the Atlantic and the Pacific, Page engineered the first trans- 
oceanic scatter-propagation networks for clear, long-distance 
transmission. Starting its fourth project on the African con- 
tinent, Page is now combining troposcatter, telephone, teletype 


and data communications to link Morocco. Spain, and the 
United Kingdom. 

Page serves our Armed Forces on DEW Line and Pacific 
Missile Range. Pageand its affiliate, Edison-Page in Italy, advance 
the arts of radio, television, navigational aids, telemetry and 
wave propagation. As a subsidiary of Northrop Corporation, 
Page typifies Northrop’s continuing goal : maximum answers to 
the problems of present and future defense-at minimum cost. 


NORTHROP A 

CORPORATION B»v»n y urn. c*Morn/, 


NEWS FROM OTHER MEMBERS OF THE NORTHROP FAMILY 







NORAIR, outstanding creator of 
weapon systems including related 
airframes, is now producing the 
Snark SM-62 missile, the T-38 
Talon trainer, and the multi- 
purpose N-156F Freedom Fighter. 


NORTRONICS makes news with 
America’s two most advanced 
inertial and astronertial guidance 
systems-UNs and A-5-is a lead- 
er in automatic test equipment 
and mechanical ground support. 



INTERNATIONAL, Division for 
foreign operations, is now intro- 
ducing the supersonic N-1S6F 
Freedom Fighter to provide our 
allies with maximum combat 
effectiveness - at minimum cost. 


radioplane, foremost pro- 
ducer of multi-purpose drones and 
recovery systems, is delivering 
unmanned aircraft that train men, 
evaluate weapon systems, and 
fly photo surveillance missions. 




REQUIRED: 


A lightweight, low-loss, radiation-free cable with electrical 
uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.’s new DC-8 jet airliner. 


specified Joamfiex Coaxial Cable 

A semi-flexible cable with tubular copper inner 
conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 

With outstanding advantages for use in aircraft navigation, communication and warn- 
ing circuits that include: 

1. Twice the efficiency of solid dielectric (RG-8 A /,_ ) type of cable now in 
general use. 

2. Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 

3. Good frequency response over wide temperature variations; capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 

4. Greater efficiency and improved system performance without the use of 
additional electronic components. 

5. Ability to operate in both pressurized and non-pressurized parts of a 
plane without the use of cable dehydrators or pressurizing systems. 

6. Lighter and smaller than many cables now installed in aircraft. 

Foamflex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept. FC. 




PHELPS mm COPPER PRODUCTS 


CORPORATION 

300 PARK AVENUE, NEW YORK 22, N.Y. 


months or six months, to be used how- 
ever the company wants. Gathering 
enough clients would enable Okanagan 
to keep one or more machines occupied 
in this enterprise all year around. 

The Omega purchase is not tied to 
the passenger deal; there are plans for 
using these machines in the bush. 

Second passenger idea has its roots 
in a firm order for one Fairey Rotodvne 
VTOL, plus options on two more. 
This machine, for delivery in about 
1963, should gross about 48,000 lb., be 
able to carry 70 persons at a good speed 
and operate in all weather conditions 
from city center to city center. Intended 
route is the Vancouver, Victoria and 
Seattle triangle, to which this aircraft 
seems well suited, Okanagan feels. The 
planes would cost about S3.6 million 
and would be able to make the 62 mi. 
run for a fare of about $10 per passen- 
ger, at a cost approximating 4i cents 
per passenger mile. Powerplants would 
be Rolls-Royce Tyne turboprops. 
Powerline Work 

Although the company's activity usu- 
ally is confined to Canada and parts 
north, last summer the S-58 was used 
by Southern California Edison Co., in 
installing 1 5 powerline transmission 
towers near Palmdale, Calif. This came 
about when Southern Cal-Edison, 
which pioneered powerline erection 
using helicopters (AW Nov. 4, 1957. 
p. 122), tried throughout the U.S. to 
secure an S-58 for the work but none 
was available. Okanagan was contacted 
and did the job with Federal Aviation 
Agency permission to operate in the 
U.S. and also performed the work at 
less than the estimated cost. 

Okanagan started in 1947 when for- 
mer RCAF pilot Carl Agar convinced 
fruit growers of the Okanagan Valley, 
northeast of Vancouver, that a heli- 
copter would be excellent for spray/ 
dust operations on their fruit trees. 
With Agar, as the engineer (mechanic) 
half of the team, was Alf Stringer. 

Growers subscribed enough funds to 
buy a Bell B-3 open cockpit machine, 
with Douglas Dewar as the largest 
single subscriber. After the machine 
was bought and tried out, it was found 
that due to terrain and the small blocks 
of various kinds of trees, the rotary 
winged aircraft was just not the right 
one for this work in this area. 

In 1948, the operation was moved 
from Okanagan Valley down to Van- 
couver, and the helicopter was used to 
spray mosquito-infested waters follow- 
ing a flood and also to spray a large 
Christmas tree preserve. 

After this, the Topographic Division 
of the Department of Lands and For- 
ests of the B. C. Provincial Government 
approached Okanagan to see if the heli- 
copter could be used in its survey work 
in the mountains. 


It was at this point that Agar began 
to develop the mountain flying tech- 
niques which have made both him and 
Okanagan famous. It was requested for 
this survey that Agar land at a site 
which was 5,300 ft. above sea level. 
The spot chosen was a small lake, about 
145 ft. across, covered with snow and 
ice. The small lake was situated on the 
side of a mountain, in a pocket. The 
lake did not completely fill the rocky 
enclosure, leaving a lip which projected 
about five to 10 ft. above the surface 
of the water. The side of the mountain 
from which this small lake and it pocket 
projected had a slope of from 45 to 
60 deg. 

Although it was during August, the 
snow and ice were plainly visible. How- 
ever, the quality of the ice, that is, 
whether it could hold the helicopter 
or not, was the big question. 

Up to this time, conventional heli- 
copter technique called for assuming a 
predetermined rate of descent along 
with a rate of forward travel which re- 
sulted in a relatively steep approach to 
landing. However, for this situation. 
Agar felt that a flat approach to the 
lake would be best. In addition, there 
was the problem of engine power avail- 
able at this altitude. 

Agar started making approaches 
toward the lake along a relatively flat 
path. This way, he would start a dis- 
tance out from the lake and slightly 
above it, approach the lakes with a 
fairly low forward speed, and almost 
zero rate of descent. This gave him the 
opportunity', should the need arise, to 
bank away from the lake and be headed 
downhill, in order to gain flying speed. 
In essence, this became a "down-and- 
out” escape route. 

Smoke Flares 

Altogether, Agar made seven flv-bys 
at the lake before making his first land- 
ing attempt. He used smoke flares to 
ascertain the wind direction. His ap- 
proach flight path slope ratio was ap- 
proximately 7 to 1 . On the next to last 
approach he slowed the helicopter to 
5 mph. forward speed, and figured that 
on the next pass he would reduce for- 
ward speed to zero and touch down 
gently. 

Flying the helicopter in along the 
flat trajectory, at a very slow forward 
speed, Agar allowed the machine to 
settle gently onto the snow covered 
lake surface, lowering the collective 
pitch a little at a time. 

When the helicopter had settled 
completely, he left the engine running, 
got out, smoked a cigarette or two, and 
then took off again. In the rim of the 
pocket which held the lake, there was 
a V-notch. The helicopter’s nose had 
been pointed toward the notch and as 
he flew the machine out the rotor 
blades were just slightly above the rim 



SITUATION 

DISPLAYS 


The Vital Link between 
Man and Machine 

We hate to use that overworked 
word “Pioneer" but it’s a 
fact, we are. Our exped- 
ience in this advanced field 
dates “way back” to 1953. 

Avion is presently working on 
Display hardware for ANIP, 

Air Force and Navy Programs 
and, in addition, we are en- 
gaged in designing commercial 
aircraft Displays. 

If your instrumentation system 
needs Display, call us... we 
can help you. 

OUR DISPLAY LABORATORY HAS ISSUED 
A TECHNICAL PAPER ON DISPLAYS. IT 
IS AVAILABLE ON REQUEST. 


AVION 

FOREMOST IN AVIONICS 

AVION DIVISION 

O Cf INDUSTRIES INCORPORATED 
11 PARK PLACE, PARAMUS 1. N. J. 
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FULL OF NEW FEATURES; MORE THAN EVER YOUR FIRST CHOICE 



Now the beautiful Piper Comanche, which has shattered all sales records for mod- 
ern, low-wing, high-performance business airplanes, comes to you for 1960 with new 
features, new beauty, new comfort, making it more than ever the logical choice for 
you in the middle-priced, high-performance class. 

A completely new cabin conditioning system gives you perfect temperature con- 
trol even in the coldest or hottest weather. New defrosters keep both windshield 
and side windows clear. New three-position reclining front seats add new travel 
ease to the already superior comfort that’s yours in the Comanche with n cabin far 
bigger, far roomier than any other plane in its class. New, beautiful cabin styling and 
design, with bright, colorful new materials, add a new aura of luxury. 

Dozens of other new mechanical features, such as new carburetor air filter ( 99.5% 
efficient) for added engine life, assure maximum economy and dependability of 
operation. 

You have your choice of the economical 180 horsepower Comanche with 160 mph 
cruising speed or the fabulous 250 horsepower Comanche with over 180 mph cruis- 
ing speed and all-around performance and efficiency so dramatically proved by 
Max Conrads world-record-breaking flight, non-stop 7,668 miles from Casablanca 
to Los Angeles. 

In the $15,000 to $25,000 class, no airplane combines so well all the features you 
want in a business airplane— fast cross-country performance, 1,100-mile range, 
all-metal construction, and ample room for comfort. And only Piper offers exclusive 
AutoControl, the amazing, low-cost, lightweight, sensationally reliable automatic 
flight system that takes all the work out of flying. 

See the new 1960 Comanche at your Piper dealer’s or write for new full-color 
1960 Comanche brochure, Dept. W-12. 

ATTRACTIVE LEASE AND FINANCE PLANS AVAILABLE 
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of the wall, while the helicopter fuse- 
lage passed through the notch itself. 

This was the start of the mountain 
flying techniques which have been 
copied by military and civilian helicop- 
ter operators throughout the world. It 
is the flat approach trajectory, in combi- 
nation with a very slow forward speed. 

Other parts of the approach tech- 
nique include reducing the forward 
speed to two to three miles per hour 
as the helicopter approaches the land- 
ing pad and altitude is reduced to ap- 
proximately one foot above the surface. 
A very slow or zero forward speed is 
established and then the helicopter is 
allowed to settle onto the pad, in a 
nose-high attitude reminiscent of a 
fixed wing airplane landing. This re- 
quires development of technique to pre- 
vent bending and breaking tail rotors. 

When training new pilots, Okanagan 
instructors do not now specify an exact 
approach angle. Rather, each pilot is al- 
lowed to select the one he feels most 
comfortable with, and can handle best 
which falls within the acceptable limits. 

Second big trick in mountain flying 
with helicopters is finding the wind, 
and, having found it, learning to cope 
with it. The wind and flat approach arc 
two major techniques which are taught 
new pilots in Okanagan’s training pro- 
gram. In addition, these facets are 
stressed in Okanagan’s training courses 
for others, such as the U.S. Army. 
French air force, and various civilian 
government agencies. 

Side Approach 

In addition, the method has resulted 
in use of a side approach in wind; that 
is, the helicopter approaches angled 
sideways to the wind, traveling some- 
what laterally. This way, the pilot is 
always ready to turn down and away in 
case of emergency. Among items on 
the forbidden list of helicopter moun- 
tain flying is climbing up slope into a 
wind. Also, the technique calls for 
making very wide, flat turns, rather 
than steqj, short radius turns. 

The rate of closure onto the pad is 
important in the Okanagan mountain 
technique. The actual rate of descent 
is somewhat secondary and the rate of 
forward speed is one of the most im- 
portant phases. Apropos of final ap- 
proach and landing technique impor- 
tance, it has been found, according to 
Okanagan, that nine out of 10 accidents 
in helicopters in general occur under 
10 mph., and of this, the biggest per- 
centage occur under 5 mph. In addi- 
tion, there are even more that happen 
either on the ground or in a low hover. 

After Agar had satisfied himself over 
a period of time, as to the efficiency 
and safety of the flight technique he 
had evolved for landing on the sides 
and tops of mountains, in October, 
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Solid propellant rocketry is an ancient art; but only 
a startling new technology permits us to build the huge, 
high performance solid propellant motors that propel 
today's missiles and research vehicles. Large solid 
propellant rockets will dominate military rocketry of 
the future. Solid propellant rockets also play a major 
part in scientific space exploration. Two Grand Central 
solid propellant rockets are orbiting the earth right now! 

Future rocket applications depend, however, upon 
our continued rapid development of the technology of 
solid propellant formulation and large solid propellant 
rocket motor design. Our most important mission at 
Grand Central Rocket Co. is to help advance this 
technology. We are right now pursuing with maximum 
vigor a company sponsored program aimed at this goal. 

In propellant research, we are developing propel- 
lants that promise to increase by 10% within a year, 
by 20% within three years, the performance (specific 
impulse) available from solid fuels. At the same time, 
we are building into our new propellants remarkable 
physical properties— the ability to remain soft and 
rubbery at stratosphere temperatures, yet strong and 
stable at temperatures of 200°F or more. 

In Engineering Research, we have embarked upon 
major and fundamental programs designed : ( I ) To 
assure us of the structural integrity of large solid pro- 
pellant rocket motors exposed even to the most adverse 
conditions; (2) To enable us to scale accurately, by 
analytical means, the performance of solid propellant 
rocket motors of varying size or design; and (3) To 
control precisely in flight the magnitude, direction, and 
duration of the thrust delivered by our solid propellant 

Our pursuit of all these goals is supported by gener- 
ous company funding. We look forward with enthusi- 
asm and confidence to the technical challenges ahead. 


G. R. Makepeace, Vice President 
Research and Engineering 


(If you have the qualifications that a fast- 
moving space propulsion team needs, 
contact our Director, Personnel. Open- 
ings now for chemists and engineers.) 


Grand Central 4 a 

An Affiliate of Tennessee Gas Transmission Company 
And Food Machinery and Chemical Corporation 
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DURING an early topographical survey, former RCAF pilot Carl Agar landed at a spot 6,500 
ft. above sea level on a job for the B. C. Department of Lands. 


1958, a test was carried out to deter- 
mine whether it would be feasible to 
fly all supplies for construction of a 
small concrete dam. The dam, to be 
built for Greater Vancouver Water 
District, was located on a lake in a 
practically inaccessible area. 

Only way into the area was by a 
foot path, the last part of which had 
a rise of 1,100 ft. in one quarter of a 
mile. Since the dam site was mostly 
rock, a test was made in which a com- 
plete diamond drill assembly was moved 
by helicopter up on to a mountain 
ridge on the west coast of Vancouver 
Island, indicating that such pieces of 
equipment could be flown in to the 


loading time. As many as 40 trips were 
made in one day. 

Some of the materials which were 
flown in by the B-3 helicopter for this 
job back in 194S, included sand, gravel, 
cement, reinforcing steel, cement mix- 
ers, pumps, rock drills, rope, hose, cable, 
a donkey engine and skyline, complete 
cook house equipment, beds, blankets, 
stoves, heaters, nails, power saws, elec- 
tric equipment, dynamite and caps, gas- 
oline, fuel oil, aluminum sheeting, win- 
dows, doors, tents and tarpaulins, food 
supplies, various sundry articles, lumber, 
and a rowboat and outboard motor. 

The single largest piece moved in 
was the bowl of one of the cement 


mixers which weighed 400 lb., and 
could not be carried on one side with- 
out upsetting the helicopter. The an- 
swer was to dig a hole, put the bowl 
down in the hole, and land the heli- 
copter astride the hold, secure the 
cement mixer bowl, take off and fly 
it in. At the dam side, another hole 
had been dug so the bowl could be 
landed as it was taken off. 

With its reputation established with 
successful completion of the Palisades 
Lake Dam. Okanagan continued its 
mountain flying through 1950, doing 
various types of work such as forest 
top dressing, timber cruising. 

Plant Construction 

However, in 1949, a new project 
which was to make Okanagan famous 
was begun. Here Okanagan played a 
significant part in the establishment of 
the Aluminum Co. of Canada's large 
aluminum refining plant at Kittimat 
on the Canadian Pacific coast. The 
plant needed a large quantity of elec- 
tric power, and to secure this, a hydro- 
electric plant had to be constructed 60 
mile inland at Kemano. Construction 
of this hydroelectric plant involved 
drilling a 10-mi. tunnel on a downward 
slant through a rock mountain, and 
erection of a transmission line from 
the hydroelectric plant itself to the 
smelter on the coast. 

First part of the job consisted of 
scouting routes between Kemano and 
Kittimat. Fifteen possible routes were 
surveyed by the Okanagan B-3, and of 
these, one was chosen. Time was 20 
flying hours, but it was estimated a 


Rock Heliport 

The dam project started July 9, 1949. 
Work involved damming a gorge at the 
outlet of Palisades Lake, which would 
increase the water storage by approxi- 
mately 2 million gallons. The site was 
approximately 3,000 ft. above sea level. 
To obtain level ground for a landing 
point, a patch of rock about 1 5 ft. 
square was blasted loose from a moun- 
tain side, then leveled. This “heliport” 
dropped away on three sides, with 
slopes from 45 to 90 deg., while on the 
fourth side, there was a high wall of 
broken rock. 

All materials and personnel required 
in the dam construction were flown in 
and out by Okanagan with the heli- 
copter. Materials all were weighed so 
that loads were properly balanced, since 
the aircraft had a carrier on each side. 
Equipment was stripped down to keep 
pieces at 200 lb., or less, and usually 
were comparatively easy to balance. 

All told, approximately 400,000 lb. 
were lifted, taking more than 1,000 
trips, each of approximately 12 to 15 
min. duration including loading and un- 


BUILDING a mountain camp for Aluminum Co. of Canada crews, Okanagan flew lumber 
into the mountains despite severe weather conditions. Note open cockpit. 





New Series of Small, Light 
Radio Interference Filters 


ground party would have taken several 
years on foot to obtain the same data. 

In addition, the helicopter was used 
in a verv exacting triangulation survey 
which settled the route exactly for the 
10-mi. tunnel, which not only trans- 
versed the mountain laterally but also 
vertically, descending quite a bit over 
the entire distance. This work was 
accomplished with Bell 47D-1 helicop- 
ters, of which the Aluminum Co. of 
Canada had purchased two for survey 
work in connection with the hydro- 
electric and aluminum plant project, 
and these were operated by Okanagan. 

In 1952, Aluminum Co. of Canada 
bought two Sikorsky S-55s and two 
more Bell 47D-ls, which Okanagan 
operated for use in the Kemano-Kitti- 
mat project. During this project, the 
helicopter was an integral part of the 
operation, not serving as an emergency 
cure-all, but used to fill in the gaps 
where other forms of transportation 
either were too slow or unusable. 

By the 1951 start of the Alcan proj- 
ect, Okanagan had bought a second 
Bell B-3, and also was operating the 
Alcan machines. For the next three 
years, the Alcan operation involved four 
Bell 47D-ls and two Sikorsky S-55 heli- 
copters. These were used during the 
early part of the project for setting up 
the camps for the erection of the 
powerlines, including complete supply 
of parts and equipment needed in the 
early test operations. This involved 
such things as construction of a sample 
tower site at the 5.200 ft. level to meas- 
ure ice accretion during the winter, to 
see if the line would be able to with- 
stand the natural weather hazards. 

Helicopter Activity 

Probably the best summary of Okana- 
gan's part in the Kemano-Kittimat 
project can be given by the statistics 
concerning the helicopter activity dur- 
ing the years 1951 to Dec. 1955. (Prior 
to 1951, the project involved, for 
Okanagan, the approximately 20 hr. of 
survey flights made by Carl Agar, noted 
earlier.) This work included: 

• 24,430 trips, 47,301 landings. 

• 22,194 platform landings, on plat- 
forms ranging from 8 ft. x 8 ft. to 16 x 
16 ft. 

• 25,521 passengers carried. 

• 280,530 lb. of baggage hauled. 

• 2,366,125 lb. of freight hauled. 

• 427,825 mi. flown. 

• 7,072 total project hours flown. 

In this effort, in addition to the types 
of material which had been carried in 
the Palisades Lake project, use of the 
S-55s made it possible to haul_ larger 
pieces of equipment since the S-55 pay- 
load ranged up to 1,500 and 1,800 lb. 
This enabled the helicopter to carry 
such things as larger donkey engines and 
air compressors, in addition to the 
standard loads of steel, tools, beds, 


The new cylindrical-style radio 
interference filters recently an- 
nounced by Sprague Electric 
Company are the smallest and 
lightest filters of their type avail- 
able for military and industrial 
electronic and electrical equip- 
ment. Their basic design was 
pioneered by Sprague in order 
to achieve maximum miniaturi- 
zation. 

This new scries of standard fil- 
ters, believed to be the most com- 
plete in the industry, ranges in 
current rating from 5 milliam- 
peres to 50 amperes covering the 
majority of applications. 

. The natural shape of the 
rolled capacitor section and of 
the toroidal inductors dictates 
the cylindrical form. All filters 
have threaded-neck mountings 
for use on panels or bulkheads. 
This assures both the proper 
isolation between input and out- 
put terminals as well as a firm 
peripheral mounting with mini- 
mum impedance to ground. 

Listed in Sprague Engineer- 
ing Bulletin 8100 (available 
upon request to the Technical 
Literature Department) are 68 
of the more popular low-pass 
filter designs intended for use 
as three-terminal networks con- 
nected in series with the cir- 
cuits to be filtered. The excel- 


lent interference attenuation 
characteristics reflect the use of 
Thrupass® capacitor sections. 

Since maximum effectiveness 
of filtering involves elimination 
of mutual coupling between in- 
put or noise source and output 
terminals, filters should be 
mounted where the leads being 
filtered pass through a shielded 
chassis or bulkhead. The 
threaded neck mounting is de- 
signed to give a firm metallic 
contact with the mounting sur- 
face over a closed path encir- 
cling the filtered line and to 
eliminate unwanted contact re- 
sistance so that the theoretical 
effectiveness of these units is 
realized in practice. 

Typical insertion loss is de- 
termined by measurements 
made in conformance with Mil- 
itary Standard M1L-STD-220. 
Minimum curves for specific fil- 
ters are available upon request. 

For assistance in solving un- 
usual interference, rating, or 
space problems, contact Inter- 
ference Control Field Service 
Manager, Sprague Electric Co., 
at 12870 Panama Street, Los 
Angeles 66, California; 224 Leo 
Street, Dayton 4, Ohio; or 327 
Marshall Street, North Adams, 
Massachusetts. 


AVIATION WEEK, 


65 





vibration / shock/ noise 
control for 
missile environments 


Operational missile environments and extremely accurate con- 
trol equipment demand advanced techniques in vibration/ shock/ 
noise control. Pioneered by Lord, these techniques are applied to 
mounting system projects on a great variety of equipment. 


. .re used to develop special elasto- 
ADVANCED TECHNIQUES | meric mounting system for 
magnetron on Bomarc. Surface-to-air environment of this Mach 2.5 
missile requires isotropic performance, excellent damping and high natural 
frequency (above 60 c.p.s.). Lightweight suspension isolates rnagne- 


I are introducing extremely 

sophisticated require- . 

rnents for shock and vibration protection. Utilizing experience gained on 
Adas, Titan, Hawk, Jupiter, Talas and Bomarc, Lord is now 
developing high-performance mounting systems for such advanced proj- 
ects as Minuteman and Mercury. Selection of Lord to custom design, 
test and manufacture mounting systems for these projects reflects Lord's 
outstanding capabilities for reliability protection. 

I have been utilized on many successful 

projects involving all types of mounting 

systems: ccnter-of-gravity, rectilinear, focalized, high-returnability, 
active, integrated. Rigorous specifications have included protection against 
in-flight, storage and transport environments, broad temperature con- 
ditions from -65° to + 500°F, “white noise", 100G shock loads, broad 
frequency spectrums, 25G superimposed sustained accelerations, 
random excitations and rotational inputs. 

If your space age project requires reliability protection, utilize the 
capabilities available at Lord— specialists in vibration/shock/noise 
control. Contact the nearest Lord Field Office or the Home 
Office, Erie, Pa. 



LORD MANUFACTURING COMPANY ■ ERIE, PA. 


stoves, heaters and other material. 

Following the work in the Alain 
project and its attendant expansion for 
Okanagan between 1951 and 1955, the 
next operation which marked a mile- 
stone for the company began in 1956 
when the firm received a contract on 
the Mid-Canada Radar Defense Line. 

At this time, the Royal Canadian Air 
Force gave Okanagan 14 Sikorsky S-55 
helicopters to operate. These are still 
working to maintain and supply parts 
of this line from five main bases with 
three aircraft and two crews per base. 
This operation continues year-around. 

Average time involved is 60 hr. per 
aircraft per month, while the pilots 
average 80 to 90 hr. per month each. 
Primarily, this operation is conducted 
in cold weather. In addition, during 
the 1950 to 1956 period, the company 
began getting deeper into oil and min- 
eral survev work, setting up camps and 
supplying them for various mining com- 
panies and oil firms involved in geologi- 
cal surveys. For this. Bell helicopters 
were primarily used. 

Pipeline Patrol 

Another project in which Okanagan 
became involved in the early 1950s was 
the Trans Mountain oil pipeline be- 
tween Edmonton and Vancouver, a 
distance of 712 mi. Okanagan had a 
small part in building some parts of 
the pipeline and, in addition, contracted 
to patrol the entire line every 10 days. 

Within two years on this operation, 
the statistics looked like this— total num- 
ber of patrols, 555: total hours flown, 
1.254 hr. 55 min.: days flown, 580; take- 
offs and landings, 1,41 5; mi. of pipeline 
patrolled, 80,511; reports made, 165. 
Results included four leaks observed 
and reported, 50 washouts observed and 
reported, five exposed major sections 
reported, seven slide areas reported. 

In 1954 Okanagan expanded its oper- 
ation and established a base at St. 
Johns, Newfoundland, which was oper- 
ated under the name of United Heli- 
copters, Ltd. The following year, 1955, 
two existing companies were purchased 
outright. These were Canadian Heli- 
copters, Ltd., of Toronto, together with 
bases at Toronto Island Airport, Ft. 
William and Gander, Newfoundland, 
and Smart Aviation, Ltd., of Toronto, 
the latter a fixed base operation. 

During 1955, Okanagan carried out 
a timber cruising project which took 
a period of four months, covered 1,750,- 
000 acres and used 498 hr. of flying 
time. Estimates were that without the 
helicopter, the cruise would have taken 
approximately five years to accomplish 
the same project. 

From June to September, 1955, 
Okanagan performed its next pioneer- 
ing major operation. This was called 
“Operation Franklin.” It involved two 
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Sikorsky S-55 helicopters, eight Okana- 
gan personnel, and 14 Canadian gov- 
ernment representatives. 

Tire effort consisted of a broad re- 
gional reconnaissance geological survey 
with emphasis on the determination of 
major stratographic units and struc- 
tures. Mapping of the regional distribu- 
tion of these features was made concur- 
rently with local study. The work was 
carried out on arctic islands in the 
district of Franklin in Canada's North 
West Territories; on the major part of 
the Queen Elizabeth Islands, plus the 
northern part of Summerset and Prince 
of Wales Islands, and the northwest 
tip of Baffin Island. 


Work was conducted from five main 
bases. The bases were related to the 
number of fuel caches which had been 
established by the RCAF in the far 
North West Territories. Helicopters 
were partially dismantled and flown to 
Resolute Bay in an RCAF Fairchild 
C-119, where they were both reassem- 
bled and tested prior to jumping off 
for the first survey base. 

All elements of these survey flights 
were critical. All preflight planning de- 
bails were worked out very closely in 
advance. 

Each of the parties consisted of geolo- 
gist and an assistant, plus the pilot. 
Food and equipment for 14 days were 



This Is A Bogus Part! 


. . . most shop inspectors would 
accept it as genuine. It looks the 
same. And it carries the anchor 
stamp of a famous manufacturer. 
In fact, we are fairly certain that 
parts similar to this one are used 
in engines flying today. 

But — Airwork inspectors use 
more than ordinary care to make 
sure you get only genuine parts. 
They spotted this as a reworked 
part . . . different enough from 
the genuine article to cause an 
engine failure. 

Airwork sells and uses only 
genuine Pratt & Whitney Air- 
craft parts . . . and inspects the 
parts of your incoming engine to 
make sure somebody hasn’t short 
changed you with a bogus part 


on maintenance ... or a previous 
overhaul. 

The difference between a 
genuine part, with all the stamina 
and service-ability the manu- 
facturer can develop — and a 
dangerous bogus part is some- 
times so hard to spot that only 
a distributor with close factory 
connections has the training to 
spot the true from the false. 

That’s one more good reason 
to have your engines overhauled 
by Airwork. You are sure of 
getting genuine parts, careful 
craftsmanship and the pains- 
taking protection of our eagle- 
eyed Airwork inspectors. Call or 
write our nearest branch office 
for details. 
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Opportunities for 
Engineers 


sta-bil'i-ty 

Poised in recovery or skimming straight and level — in 
any attitude — stability augmentation from American- 
Standard* steadies the Kaman H-iSB Huskie. This 
USAF rescue helicopter adds one more high performance 
vehicle to the growing list of applications for our 
subminialure inertial components. In aircraft — the 
F-106, in missiles — the Terrier and Tartar, and in 
submarines — the Polaris class, American-Standard, 
Military Products Division supplies gyros fundamental to 
accurate positioning and control. 

Company sponsored development in the Military Products 
Division has produced a family of gyroscopes, 
accelerometers and miniature components whose quality, 
performance and reliability make them unique in the 
field of navigation and stabilization systems. 

Winning this degree of acceptance has created new 
career opportunities in advanced design, production and 
applications engineering. American-Standard, Military 
Products Division, Norwood, Massachusetts. 



'^lAtiFPirAM -Standard 


carried. Weight of the complete party 
averaged approximately 700 lb. Length 
of stay in one location averaged four 
to five days. On every flight, one of 
the geologists would act as navigator up 
front with the pilot. Aeronautical 
charts scaled at 8 mi. to the inch and 
air photographs were used for naviga- 
tion. In addition, the geologist navi- 
gating also mapped geological features 
on every flight. No deviations from the 
flight plans were made during flight 
without notifying base operations. 

Indicative of just how critical flight 
planning was, fuel consumption for 
both machines was worked out to ap- 
proximated 3.6 lb. per min., and an 
over-all cruising speed of 70 mph. One 
hour reserve fuel was always carried and 
a gross weight of 7,200 lb. was used 
in both machines. General meteoro- 
logical forecasts were made for 24 hr. 
periods and found valid; however, local 
conditions often prevailed en route 


which were not able to be forecast. 

Much of the navigation was over 
packed ice, and had to be done by 
directional gyro and dead reckoning and 
estimated drift. Flying along unbroken 
snow conditions and packed ice were 
hazardous where the areas were feature- 
less. The danger of “white-out” was 
always present. 

When the parties moved from base 
to base, where the average distance be- 
tween bases was 110 mi., except one, 
which was a 200 mi. jump, the heli- 
copters were fairly limited by the dis- 
tance to be traveled, in the amount of 
extra fuel and weight they could carry. 
However, despite weather hazards, all 
base changes were accomplished with- 
out major mishap. 

During the operation, one helicopter 
flew 292 hr., 45 min., and the other, 
263 hr., 40 min. Areas explored and 
mapped were very far from civilization, 
extremely raw land, but well suited to 




sta-bil'i-ty 

The GR-H3 rate gyro in this 
application weighs less than 
four ounces, has 0.5% linearity 
to half range, 2% to full range. 
Constant-damped, the GR-H3 
requires no heaters, can be 
supplied with compensated 
damping from —65°F 
to +21 0°F. 



GR-H3 units on test exceed 
10,000 hours life at 150°F 
ambient, 7000 hours at 200°F 


If you need gyros 
of proven reliability, 

American-Standard*, Military 
Products Division, Norwood, 
Massachusetts. 
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Lear astronics builds 

PROVEN OPERATIONAL MISSILE 
COMMAND GUIDANCE RECEIVERS 



Typical of Lear avionic capabilities is the Model 5601 Data Link 
Receiver aboard the Boeing Bomarc missile. Qualified to operate in 
severe missile environments, it adapts to a wide variety of command 
and data link applications, tunes to over 1,000 separate RF channels. 
Write for technical information to: 


DATA LINK RECEIVER 


LEAR 


ASTRONICS DIVISION 


3171 SOUTH BUNDY DRIVE • 


,, CALIF. 


GUIDANCE AND CONTROL SYSTEMS • AUTOMATIC FLIGHT CONTROL • DATA LINK AND TELEMETRY • NAVIGATION 



Light-plane Licensed for Flying in Japan 

David Hickler, Japanese regional manager for Civil Air Transport, is shown at Hancda Inter- 
national Airport with his Cessna 172, first plane licensed in Japan for operations by a private 
owner. AH other lightplancs in Japan are operated by business firms. Ccssa 172 was shipped 
to Tokyo by boat from Los Angeles, Calif. 


helicopter operations in that, at least 
no high temperatures were encountered. 
On the adverse side however, the prob- 
lem of visibility, snow, and local weather 
phenomenon such as fogs or open 
patches of water, made the operation 
less than optimum. 

Okanagan bought its first Sikorsky 
S-58 for work on the Mid-Canada Ra- 
dar Defense Line. One of the reasons 
was that part of the contract involved 
hauling generators which weighed ap- 
proximately 3,000 lb., well beyond the 
capability of the Group’s Sikorsky S-55 
machines. 

Since then, in addition to the Palm- 
dale powerlinc, Okanagan has found a 
number of jobs for this machine. Faith 
that even more will be coming along 
is shown in the purchase of the two 
additional S-58s. 

One job for which the S-58 was used 
was on the St. Lawrence Seaway, where 
it w'as used to help accurately measure 
the depth of the river at the Lachine 
Rapids. Here, boats were ineffective 
and helicopters had to be used. 

The operation called for the S-58 to 
hover at a specific altitude. A 500 ft. 
weighted cable was dropped to the bot- 
tom of the rapids, and a triangulation 
was made from the shore on each side 
to the helicopter to accurately ascertain 
the depth of the rapids in this area. 

Over the years, Okanagan has learned 
a number of operational techniques 
which have contributed to the com- 
pany’s success. Also, the company has 
developed, in certain areas, special 
equipment suited to the helicopter and 
its mission, although for many jobs 
ordinary non-optimized equipment has 
been used. 

An example of their learning can be 


seen in the Palmdale pow r erline job for 
Southern California Edison. Here. 
Okanagan had learned to fly the S-58 
at less than maximum gross weights. 
This actually wound up being more 
efficient in the long run, in that less 
than maximum loads are easier to han- 
dle on the ground, in flight and load 
and unload. Therefore, during an over- 
all period of hours, the greater efficiency 
made it possible to fly more trips than 
if maximum gross weight had been used 
each time. Consequently, for any given 
sum of hours, the total amount of 
freight moved was greater than it would 
have been had maximum gross weight 
been used on each flight. 

In addition to moving a greater total 
of tonnage of material in a given num- 
ber of flying hours, the lower gross 
weight operation increased safety and 
lessened strain on pilots as well as on 
the machine. This cut the over-all cost 
since there was less wear and tear and 
maintenance time necessary on the heli- 
copter, and also the utilization rate was 
increased. 

While average loads weighed in the 
area of 3,000 to 3,200 lb., at times the 
S-58 carried up to 3,600 to 3,700 lb. 

On the Palmdale job. turbulence in 
the hills and the high desert tempera- 
tures also combined to make it impos- 
sible to operate at maximum gross 
weight constantly, another factor in the 
operation. 

Okanagan emphasized that it is a 
very few hundred pounds at the high 
end of the gross weight scale which can 
make the critical difference in the oper- 
ation. Still, the average payload carried 
was over 3,000 lb., considerably higher 
than any other machine could haul. 

For the transmission line, even’ load 



for temperature testing 
in the laboratory 
or in the plane... 


Constructed with the same care as 

these pyrometers bring "aircraft 
quality” to the test engineer. 



MODEL 20B^ right above, to. mm. 3| 



STANDARD RANGES— All Model! 



THE LEWIS 
ENGINEERING CO. 

NAUGATUCK, CONNECTICUT 
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Now — a glide slope receiver with ARC quality and precision! Covers all as- 
signed channels — from 329.3 to 335.0 me. New space saving modular design. 
Receiver weight: 6.0 pounds. Single shock mounting, M-41 Aadds 1.4 pounds. 
Use of multiple unit shock mounting reduces overall weight. Remote operation 
permits installation anywhere in aircraft. Low input power 1.5 amps at 13.5 
volts; 0.7 at 27.5 volts. Crystal saving circuitry — 12 crystals cover all 
frequencies. 

TYPE R-33A MARKER BEACON RECEIVER 

The only completely transistorized marker beacon receiver TSO'd in Cate- 
gory A. Fail safe light circuit. Simultaneous aural and 3-light visual indication. 
Receiver weight: 3.5 pounds. Single shock mounting, M-41 A adds 1.4 
pounds. Use of multiple unit shock mounting reduces overall weight. Input 
power 0.350 amps at 27.5 volts dc, 0.325 at 13.75 volts dc. High altitude 
and low altitude sensitivity settings may be selected by pilot. 
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Alouettes Fly Coast-to-Coast in 36 Hr. 

Two Republic turbine-powered Alouctte II helicopters, shown being delivered by Bill 
Littleford (left). Republic's Helicopter Division general manager, to Fred Lemke, Coast 
Rotors, Inc., flight operations director, flew from Republic’s Long Island plant to San 
Diego in about 36 flying hours. Trip was made in 16 hops; from Tulsa, Okla., on. head- 
winds were about 40 kt.. becoming 60-80 kt. in mountain country, according to Lemke. 
Coast Rotors will operate the Alouettes for interplanc travel and other uses (AW Nov. 2, 
p. 27); company has four or more on order. 


had to be brought to the hover at the 
destination site in addition to being 
hooked on initially at the hover. Where 
the helicopter is able to have a slight 
roll at takeoff and landing, higher gross 
weights can be handled. Where the 
hover is used, lower weights are carried. 

On the Edison job, Okanagan’s S-58 
carried one-half cubic yard of concrete 
plus a 500 lb. steel bucket, per flight. 
The helicopter could have carried an ap- 
reciably heavier load of concrete per 
ight, with the proper container. How- 
ever, the bucket was the same heavy 
steel one used in earlier Southern Cal 
Edison cement pouring experiments. 

Following pouring of the concrete. 
Okanagan S-58 was used to canv in and 
raise the gin pole at each tower site to 
an attitude of approximately 70 or 80 
deg. 

It was much easier than doing it 
bv hand, after the gin pole had been 
carried in by helicopter in two parts. It 


required approximately 3-4 min. to raise 
the pole. 

All helicopter operations require a 
team, primarily the pilot and ground 
man, in combination with the crewman 
who rides in the lower cargo compart- 
ment of the helicopter, called the belly 
man. Here, Okanagan has frequently 
trained the client's personnel to the 
required skills for ground work at the 
load site. However, at the drop site, an 
air crewman is required, usually an 
Okanagan pilot. 

Load Release 

At the drop site, the belly man di- 
rected the pilot to the proper spot to 
release the load. This was because at 
some sites, located on ridges or moun- 
tain tops, the man on the ground was 
completely invisible to the pilot during 
the hover while the load was released. 
Consequently, accuracy in placing of 
the load was dependent on the man 


SOLVE YOUR BARRIER PROBLEMS 
WITH STONER SMR, Silicone Modi- 
fied Rubber. This unique, patented 
rubber makes a reliable sealant and 
thermal insulator and has the adhesion 
built right into the rubber. 


Ul 


CONSULT STONER FIRST! 
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down in the cargo compartment. Lack 
of close terrain for pilot visual reference 
is hover also made the job harder. 

On this type of approach, where the 
drop site man became visible, pilots 
made their approaches in a sideways 
attitude rather than head on, since this 
way the pilot is able to keep the site 
and people in view longer than he can 
should he approach head on. 

Another problem which has devel- 
oped on occasion during Okanagan op- 
erations, especially with the S-58, is the 
.raising of dust at cither drop or loading 
site. Here, experienced men on the 
ground are vital. 

Problems such as dust, sand and 
gravel being thrown into the air by the 
helicopter’s downwash, has pointed out 
another important operational aspect to 
Okanagan. This is proper site selection 
for freight pickup and drop locations. 

Site Choices 

Involved here are such things as the 
approach and departure flight paths, the 
ground itself, whether it has grass, or 
some other cover which prevents dust 
and sand blowing up during the opera- 

Choice of a bad site increases costs, 
Okanagan has found, as well as in- 
creasing the danger to the machine 
and personnel involved. 

This has indicated that helicopters 
are best used during any operation when 
a helicopter pilot and operations man 
are brought into the planning of the 
operation early— if possible, from the 
•very beginning. In this way, the use 
Of the helicopter can be tailored to the 
job, with optimum sites, flight paths, 
ioad planning, etc. figured ahead, by 
those who know the helicopter’s char- 
acteristics and limitations. Knowing all 
the idiosyncracics of the helicopter en- 
ables the pilot and operations man to 
tailor the customer’s effort insofar as 
| is possible to the unique capabilities of 
the machine, thereby doing the best job 
•' for him at the lowest cost. 

' Experience also has shown Okanagan, 
- as well as other helicopter operators, 
I that usually two types of machines are 
needed on most anv job. One is the 
big, weight-lifting Sikorsky type and the 
other is the smaller Bell ty pe, for move- 
ment of personnel and light supplies. 
The Bell serves as a runabout, capable 
of carrying people to the site, parking 
there while the main loading and un- 
loading is done, and its pilot serves as 
the drop site ground man, then flying 
on to the next site. For the Edison 
operation, the Bell helicopters were sup- 
plied bv a U.S. operator. 

Not only did the Bell machines carry 
the personnel and light loads, they also 
served to carry the lead line, a small 
diameter aircraft type cable over the 
powerline. After the small lead line is 
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TURBINE SOLID FUEL- RAMJET GROUND 

PROPULSION PROPULSION SUPPORT 


• Continental Aviation & Engineering Corp. is exceptionally 
well qualified, both by experience and by facilities, for work 
on the weapons systems of tomorrow. Our background 
embraces not only a half-century of internal combustion 
engine experience, but also years of pioneering in gas turbine 
engine development, and more than a decade in the field 
of solid fuels for ramjet propulsion of missiles and target 
drones . . . Continental is staffed and equipped for a wide 
range of assignments, military and commercial. The Detroit 
Division Research and Development Department is supported 
by our modern-to-the-minute Component Testing Laboratory 
complete with environmental facilities located at Toledo. The 
Toledo Production Division now producing various turbine 
engines in volume is capable of supporting diversified pro- 
grams ... The CAE record of achievement is one of which 
many a larger company might be proud. Inquiries are invited 
from those having propulsion problems, on the ground, on 
the water, in the air. 
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2,000 watts 
of power... 

2,000 miles up 


Hoffman solar cells— lasting thousands of years— convert sunlight into electricity 
to supply power for satellites and space vehicles during entire orbital life. 

How much electrical power do you need to run a satellite's transmitter or instrumen- 
tation system, or furnish operating power for a manned space station? 5 milliwatts? 
2,000 watts? Whatever power you’ll need up there— out of reach of conventional 
energy sources— you'll be able to get . . . direct from the sun! 

Solar energy converters, capable of delivering 2,000 watts or more, are now feasible 
as power sources for inaccessible and remote places. 

Hoffman silicon solar cells, used in these converters, are the most practical and effi- 
cient means yet developed for converting solar energy info electricity. Already proved 
in the U. S. Navy’s Vanguard satellite, Hoffman solar cells will continue to power its 
radio transmitter as long as it orbits the earth. 

Hoffman Electronics ^ 

CORPORATION 
HOFFMAN LABORATORIES DIVISION / 3740 South Grand Avenue, Los Angeles 7. California 
Missile Support Equipment - Radar . Communications • Electronic Countermeasures • Navigation 
Semiconductor Applications • Electro-Mechanical Equipment • Weapons Systems 



Silicon solar cells — by Hoffman— the key to today's and tomorrow's problem of power 
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installed, larger cables are pulled across 
by it in increasing sizes, until finally 
the main electrical current carrier itself, 
is pulled into place by winch. 

Eventually. Okanagan feels, it may be 
possible to string the main current car- 
rier by helicopter. However, since cur- 
rently the large carrier cable drums 
weigh on the order of 6,800 lb., it will 
be required that a machine such as the 
proposed Sikorsky S-60 ‘‘flying crane” 
is used for its load carrying capabilities, 
its multi-engine and single rotor con- 
figuration, plus the capability of the 
pilot being able to watch his load 
through the backward and downward 
looking control station, while a safety 
pilot is able to remain in the conven- 
tional forward position. 

F. B. Ayer to Lease 
Converted Convairs 

New York— Pressurized Convair 240 
executive transports will be leased to 
corporations at a rate of $10,000 per 
month, under a new plan developed by 
Frederick B. Aver & Associates. 

Plan will be modified to the corpo- 
ration's specifications— at a cost of be- 
tween $100,000 and $200,000. Aver 
said when the sum of the monthly pay- 
ments equals conversion costs, tHc 
corporation can continue the lease ar- 
rangement at a reduced rate, or return 
the plane to Aver. Corporation also 
can purchase the plane during the lease 
term, with one-half of the total pay- 
ments made at the time of purchase de- 
ducted from the total sales price. 

Ayer sells the 240 for $200,000 in 
40-passenger airline configuration, or 
$555,000 if refitted in executive con- 
figuration. 

Lease payments start on delivers’ of 
the airplane to the corporation. 


Light Helicopter Use 
Rises in South America 

Dallas, Tex.— Number of light heli- 
copters operating in South America will 
about double in the next four years, 
according to a service representative of 
Bell Helicopter Corp. who recently re- 
turned here after a stay of a little more 
than four years south of the border. 

During his stay in South America, 
the number of Bell rotary wing aircraft 


operating there grew from 79 to 155, 
both civil and military types, service 
representative Sil de Yoreo reports, and 
he sees a similar growth in the same 
period ahead. He believes that few new 
operations will start; the increase in sales 
will be mainly to already established 

De Yoreo thinks that Brazil shows 
the greatest potential for helicopters 
because of the large industrial and de- 
velopment programs just getting started 
in that country. 



Sunny South Aircraft Service Opens New Facility 

Large hangar and administration building are main structures at new Sunny South Aircraft Service area at Fort Lauderdale. Fla. (AW 
Oct. 5, p. 65). Facility cost $325,000 and includes 15 T-hangars. Sunny South, Cessna dealer, says its 1959 gross will be over $3 million. 
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*£* Ac/c/s New D/mens/ons 
To High Speed Gyro Rotor Bearings / 


At speeds up to 24,000 RPM precision rotor bearings in 
inertial guidance and navigational systems are highly 
critical components. Early research and development in 
design and manufacturing at New Departure is solving 
the problem and thus winning vital roles for N.D. 
integral rotor bearings in missile projects. For example, 
" B" Series bearings with separable inner ring developed 
by N.D. are helping set performance records in such 
inertial guidance systems as the AChiever. 

New Departure is also supplying high-precision rotor 
bearings for the inertial guidance system in Polaris. 


These bearings, through advanced manufacturing tech- 
niques, exacting inspections and controlled environmental 
tests, backed by SO years of laboratory testing experi- 
ence, give precision and uniformity far above the most 
precise industry standards. They promise new perform- 
ance ond reliability for the submarine-launched IRBM. 
You can look to improved performance and reliability 
when you include an N.D. Miniature/Instrument Bearing 
Specialist in early design level discussions. Call or write 
Deportment L.S., New Departure Division, General 



bui/d around 


Bell 47G-3 Shows Altitude Capabilities 


By Erwin J. Bulban 

Ft. Worth, Tex.— Combination of a 
new Franklin supercharged engine and 
rotor system from the Model 47-J four- 
place helicopter gives the new Bell 
47G-3 utility helicopter an ability to 
carry its design maximum gross weight 
to high altitudes with a sufficient power 
reserve providing high margin of safety. 

In demonstrations of a prototype 
47G-3 at Pikes Peak, Colo., the new 
rotary wing aircraft showed it could lift 
a load equivalent to its own emptv 
weight- 1,5 39 lb.— from this 14.100-ft. 
deration. During the test, the density 
altitude at Pikes Peak actually was 15,- 
400 ft. and the aircraft made landings 
earlier at a 17,500-ft. density altitude. 

Tests also demonstrated that the 
47G-3's supercharged 6VS-335 engine 
will maintain necessary power to hover 
the aircraft at a maximum gross weight 
of 2,550 lb. at altitudes in excess of 

16.000 ft. The engine actually is certi- 
fied to deliver 225 hp. at 3,100 rpm. to 

1 0.000 ft. The 47G-3 trial showed that 
this rating is extremely conservative, 
since it apparently maintains power at 
some 6,000 ft. or more higher altitude. 
Autorotation Shown 

Demonstrator pilot A1 Averill capped 
the trials by making an autorotational 
landing on Pikes Peak, flying solo, with 
the aircraft at approximately 2,200 lb. 
gross weight, cutting power during the 
final approach at about 100 ft. altitude 
while in a 90-deg. turn. 

Extra margin of power, together with 
low disk loading provided by the larger 
rotor, should take the strain off pilots 
operating the new helicopter even at 



LONGER tail boom (14 in. extension) is visible in this flight view of the Bell Model 47G-3 
helicopter hovering over 14,110-ft. Pikes Peak, Colo. Splice, which compensates for the 
larger rotor, is the dark-painted tubing between the fuselage center train and the white- 
painted tail boom. 


Bell Model 47G-3 

Fniptv weight 

1.539 lb 

Useful load 

1.011 lb 



Pat load 

500 lb. plus 

Service ceiling 23.000 It. plus 

Hovering celling (in gioui 

d ef 

feet) 18,500 ft .-plus 

Hovering ceiling (out of ground 

effect) 14.500 ft. -plus 

Maximum cruise speed (sea 


level) 

. . 105 mph. 

True airspeed (15.000 ft.) 

.110 mph. 

Maximum range 

.. .236 mi. 

Maximum endurance 

. . 3 hr.-plus 

Fuel capacity (100 octane) 

41 gal. 

Kate of climb (15.000 ft.). 

. . 700 f pm. 

° Specified bv aircooled m 

tors (Frank- 

bn) and used in Pikes Peak program. 

Franklin is checking per 

ormance of 

6VS-335 engine using 80 

octane, for 

possible use in emergencies 



gross weight at high altitude. The 37- 
ft. diameter rotor of the 47G-3 provides 
a disk loading of 2.37 lb./sq. ft., com- 
pared with the 2.55 psf. for the 47G-2. 
It is such that at 8,000 ft., a flareout 
for autorotation would just about stop 
the rate of descent and after this ma- 
neuver, there would still be ample col- 
lective pitch available for a normal 
landing, Averill explained. 

Carburetor Heat 

He also noted that all through the 
test program on the 47G-3 thus far, he 
has never found it necessary to use car- 
buretor heat, indicating that the super- 
charged engine possess favorable anti- 
icing characteristics. 

Early results of the test program were 
so favorable that when Bell decided to 
try the aircraft at Pikes Peak it invited 
nearly a dozen helicopter operators to 
witness the trials and fly the machine. 


Several made flights with useful loads 
exceeding 1,000 lb. and several climbed 
over 17,000 ft., landed on Pikes Peak. 

One operator said that he believed 
that with the reserve power available, 
the aircraft could carry and land a 
1,000-lb useful load at 20,000 ft. alti- 
tudes. A Bell test pilot said that he 
doesn't know what the actual ceiling 
of the aircraft is, but he believes it prob- 
ably can exceed 30,000 ft. At Ft. 
Worth, Tex., prior to the Colorado pro- 
gram, the prototype reached more than 

21,000 ft. density altitude with power 
to spare. Outside air temperature was 
approximately 17-18F. 

Certification Tests 

Bell now is undergoing a Federal 
Aviation Agency certification program 
and expects to have the first production 
47G-3 available for delivery next March. 
Since the aircraft was developed entirely 
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TRIMPOT RELIABILITY IS IN THE CARDS 


Test information punched in these 
cards can provide detailed per- 
formance reliability statistics on 
Trimpot production. The cards summarize extensive envi- 
ronmental tests which Bourns regularly conducts above and 
beyond regular quality control. In Bourns’ own Reliability 
Assurance Laboratory, monthly samples are taken at random 
from factory stocks and completely tested for conformance 


to all environmental and electrical specifications on Trimpot 
catalog sheets. Results can then be fed into IBM computers 
which analyze performance data with corrective action taken 
immediately, if required! 

This program is the only one of its kind in the industry. Only 
Trimpot potentiometers are tested so thoroughly, so fre- 
quently. In short, Trimpot reliability is a fact- one you can 
put in your next circuit. 



PUNCHED CARDS ARE USED TO TABULATE BOURNS RELIABILITY DATA FROM- 

Complete Quality Control Like This... 



And Reliability Assurance Tests Like These... 




When tests are completed and the results 
tabulated, Bourns engineers plot frequency 
distribution curves from the steady flow of 
test results. Analysis of these curves and 
other data from testing provides a continu- 
ing check on all models to see that they meet 
the most exacting standards of performance. 
This analysis and the constant flow of in- 
formation between the Testing and 
Production departments is your assurance 
that the Trimpot potentiometers you specify 
and purchase will meet specifications. 


Write for the new 8-page folder describing 
the Bourns Reliability Assurance Program 
and a copy of the Trimpot Summary Bro- 



Exclusive manufacturers of TRIMPOT®, TRIMIT®. Pioneers in potentiometer transducers for position, pressure and acceleration. 





Why TRUE WEIGHT fuel gages 
on the DC-8 

provide GREATER ACCURACY 




Liquidometer True Weight Gaging Systems sense 
the dielectric and density of aviation fuel as two 
independent variables. Volume is measured by tank 
units and a reference condenser, density by a 
LIQUIDensitometer*. Controlled by these measure- 
ment signals, the Liquidometer system provides the 
pilot with a direct indication of the true weight 
of fuel remaining. 


Conventional gaging systems, on the other hand, 
depend upon the unpredictable relationship be- 
tween the dielectric and the density of fuel. This 
relationship varies widely among different batches 
of the same fuel and, when plotted, appears as a 
cloud of points rather than a single precise line. 
Thus, conventional systems, incapable of measuring 
density directly, can only approximate the weight 
of fuel remaining. 


Sinct 1920 



— o| pown cjualitij 

THE LIQUIDOMETER COPP. 

LONG ISLAND CITY 1, NEW YORK 


•trademark 


Liquidometer True Weight Gaging Systems — service proven on thousands of military aircraft — are scheduled for first 
commercial service on UNITED AIR LINES DC-8 Jet Mainliners and later for ALITALIA • JAPAN AIR LINES • KLM- ROYAL 
DUTCH AIRLINES • SAS SCANDINAVIAN AIRLINES SYSTEM • SWISSAIR • TRANS-CANADA AIRLINES • UAT UNION 
AEROMARITIME DE TRANSPORT. 
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with company funds, it would be avail- 
able immediately for the Chilian mar- 
ket. 

Company officials declined to set a 
firm price on the new model, but indica- 
tions are at the present moment it will 
probably be under 546,000, or less than 
55,000 under the price of the 1960 
Model 47G-2, which the company is 
continuing in production. 

Basic configuration is vers' similar to 
the 47G-2 model, but the 47G-3 will 
have a tail boom 14 in. longer than the 
earlier model to accommodate the in- 
creased rotor diameter. Model 47G-2 
rotor diameter is 35 ft. Many of the 
47G-2 parts will be interchangeable 
with the new model. The new aircraft 
also will have the Model 47J’s tail rotor 
blades, but so will the 1960 Model 
47G-2. Indications are that some opera- 


tors with later Model 47G-2s could 
have their aircraft converted to 47G-3 
configuration, although at this time 
Bell says that nothing has been worked 
out on such a modernization program. 

Texans Plan Airport 
For Executive Planes 

Dallas, Tex.— Multi-million dollar ex- 
ecutive aircraft airport and industrial 
center is being planned for the Dallas- 
Ft. Worth area with completion of 
Phase 1 scheduled by next summer. 

Master plan’s first phase envisages 
elaborate business plane facilities on a 
760-acre site south of Ft. Worth, with 
a 6,000-ft. runway, two 5,000-ft. run- 
ways, a dozen large hangars and 24 
smaller hangars. An airport terminal 


building with 52,000 sq. ft. of space 
also is planned. 

Among early units will be erection of 
a 125-unit motel. 

Corporation which will handle de- 
velopment of the installation is Sphere, 
Inc., composed of a group of Texas 
businessmen. Sphere, Inc., says that the 
new facility also will be the home of a 
new research and development organi- 
zation being formed by the corporation, 
which will specialize in missile, space 
and electronic work. 

A plane manufacturing plant— which 
would initially produce a two-place light 
aircraft— also is being considered in the 
master plan. Completion of the final 
phase of the facility, including labora- 
tories and the aircraft factory, would be 
in late 1962, according to Sphere, Inc., 
spokesmen. 



Swiss Pilot Demonstrates Polish Jaskolka Sailplane 

Polish SZD-8bis Jaskolka sailplane, shown here in Swiss markings and flown by Swiss pilot E. Wick, is a high performance design of all- 
wood construction. Wick demonstrated acrobatic and high speed capabilities of the aircraft at a display marking the 50th anniversary 
of the Geneva, Switzerland, Flying Club at Cointrin Airport. Towed to about 2,000 ft. by a Dewoitine D.26 vintage Swiss and French 
high wing parasol fighter plane (below), Wick entered an aerobatic routine climaxed by a low altitude pass (above). Jaskolka (swallow 
in Polish) holds several world records for speed and distance. Wing span is 52 ft. 6 in. and normal gross weight is about 750 lb. Best 
glide ratio is better than 25:1 and minimum sinking speed is about 2.5 ft. per second. 
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I N ERTIAL PLATFOR M S 

shrink 

missile readiness time 
♦«"» 60 seconds 



In the event of attack ... we cannot expect more than 
minutes warning and minutes to retaliate. Heretofore 
. . . inertial systems in air-launched missiles required 
as much as thirty minutes warm up time before oper- 
ation and an additional amount of time before achiev- 
ing specified accuracy. The new G.E. Platform is 
designed specifically to give satisfactory perform- 
ance over a wide range of temperatures in high G 
environments. 

It is smaller in size and weight than similar plat- 
forms and the following features are indicative of the 
performance to be expected: 

1. Fully operable within one minute after power is 
applied. 

2. 20 minutes after — 55°C start— it achieves accu- 
racy as specified. 

3. Ambient temperature — 65°C to + 100°C. 

4. Tolerates high acceleration environment. 

5. Platform and associated electronics total only 
55.7 pounds. 


This lightweight ruggedized environmentally 
suited platform is ideal for long range air launched 
missiles. The unusually low drift rate eliminates the 
necessity of “trimming” or adjusting the gyro before 
each mission. 

More complete details are available on the sys- 
tem by contacting Manager— Control Sales, General 
Electric Company, Light Military Electronics De- 
partment, Armament and Control Section, Johnson 
City, N. Y„ Dept. 12F. 


GENERAL 


ELECTRIC 


LIGHT MILITARY ELECTRONICS DEPARTMENT 
FRENCH ROAD, UTICA, NEW YORK 


A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION 


Soviets Favor Czech 
Morava as Ambulance 

Brno, Czechoslovakia— Soviet Russia 
has found the Czechoslovakian Morava 
touring or ambulance aircraft superior 
to the Antonov An-14 Bee, according 
to Omnipol, the foreign trade corpora- 
tion in charge of export trade of Czech 
aircraft and associated products. 

The L200 Morava A, latest version 
of the L200 Morava touring or ambu- 
lance aircraft built by the National Air- 
craft Works, Kunovice, Czechoslovakia, 
was shown at the recent trade fair here 
(AW Oct. 19, p. 90). 

First model of the Morava flew for 
the first time in April, 1957, and the 
Czech airline Ceskoslovenske Aerolinie 
has been using increasing numbers of 
this type for the last two years for air 
taxi duty'. 

Russia, which bought and tested a 
few L200 Moravas earlier this year, is 
expected to place a large order for the 
improved version as soon as it becomes 
available for export, scheduled for next 

The twin-engined, five-scat L200 
Morava was designed by Czech engi- 
neer Ladislav Smrcek who also designed 
the Super Aero touring and multi-pur- 
pose aircraft now flying in 25 different 
countries. Russia alone purchased a 
total of 230 Super Aeros for Aeroflot. 

The new version on show at Brno 
was powered by two air-cooled, six- 
cylinder M 337 fuel injection engines 
with supercharger as a replacement for 
the two 160 hp. Walter Minor 6-III 
engines which previously powered the 
Morava. Maximum rating of the M 


L200 Morava A Data 

Span 

....39 ft. 4! in. 

Length . 

. . .28 ft. 2! in. 

W i"g «« 

...1861/7 sq.ft. 

Cabin dimensions 

Height 

.. . 4 ft. H in. 


...A ft. 3J in. 

Weights 


2.645 lb. 



Maximum takeoff is 

eight. . .4,232 lb. 

Useful load 

,378 to 1.543 lb. 

Performance 

Maximum speed . . 

1925 mph. 

Cruising sjsecd . . . 

1733 mph. 

Ceiling on two engi 

es. ... 21,653 ft. 

Takeoff distance . . . 

721 ft. 

Takeoff distance to 

clear 



Landing distance . . 

820 ft. 

Range on nominal 

power at 

6,561 ft 


Fuel consumption o 

nominal 

P ower 

19.8 gph. 

7.2 gal./62 mi. 


FACTS 

the aviation industry 
should have on 
commercial uranium 


Uranium has many interesting 
properties. 

For example, Davison Uranium has 
exceplional densily — 68% greater 
than lead and about equal to gold. 
This indicates usages as counter- 
weights in aircraft, shipbuilding, tool 
making industries — wherever high 
weight and low volume are factors. 
It alloys readily with many metals 
including aluminum, chromium, cop- 
per, iron, manganese, molybdenum, 
niobium, nickel, silicon and zircon- 
ium. Corrosion resistance is increased 
when uranium is alloyed with one of 
these metals. Davison Uranium pos- 

thermal expansion. While fairly hard 
(Brinnell 240) at room temperature, 
uranium becomes very malleable as 
temperature rises. At 1100"F. its 
hardness drops to about 20. 

Is Davison Uranium easy to fabricate? 

Davison Uranium may be melted and 
cast into any desired shape. It may 
be formed by extrusion, drawing, 
rolling, swaging, pressing or forging. 


How has Commercial Uranium been 
used? 

Present applications in the Aviation 
Industry are counterweights and 
static balances. Application in other 


rials, telatherapeutic heads, isotope 
containers. And for many years, 
uranium has been used as color 
agents and glazes. 


Is Davison Uranium safe? 

Radiation hazards are mino r. AEC 
tests indicate a week's exposure to 
depleted uranium is only about 
1 / 10th to I/I00tli the radiation 

X-ray. 

Must special storage precautions be 
taken? 

Uranium metal (except fines) can be 
handled and stored with methods 
similar to those used with any other 
massive metal. Fines, however, are 
flammable and should be stored 


You can machine Commercial 
Uranium with conventional carbide- 
tipped machine tools, bearing in 
mind that it has work-hardening 
characteristics similar to those of 
stainless steel. 

How about welding? 

Success in welding Davison Uranium 
has been achieved using the Heliarc 
and shielded arc-consumable elec- 
trode process. At this date experi- 
ments continue in joining uranium to 
uranium by brazing or soldering. 


Is Commercial Uranium expensive? 

1400 pounds or more Commercial 
Uranium is priced at just $4.60 per 
pound — considerably cheaper than 
other heavy metals, with the advan- 
tage of superior density. 


Need more information? 

ter will bring you additional^ 
details for the application of Com- 
mercial Uranium to your products, 
ocesses. Write today to Depart -j 
D109, Erwin, Tennessee. 


w.r.GRACE a CO. 

DAVISON CHEMICAL DIVI8ION 

ERWIN, TENNESSEE 
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IBM.bridges the gap between 
factory source and management action.. 

IBM 357 DATA COLLECTION SYSTEM 

Production line data must be “live” to be of use in management decisions. The new IBM 357 
Data Collection System now makes this information available as soon as it occurs ... in readily 
usable punched card form. The IBM 357 increases the volume and speed of data flowing from 
production line to management, yet drastically reduces the amount of paper work involved. 
Each central receiving station of an IBM 357 System is served by up to 20 compact, wall- 
mounted input stations, strategically located near work areas to receive factory data directly 
from the production line. Facts fed into the input station are flashed to the recording center 
and automatically punched into IBM cards, ready for immediate processing. The IBM 357 Sys- 
tem is compact, economical, flexible. It can be expanded or modified at any time to handle 
changing needs. 

What Automatic Data Collection with the IBM 357 System can mean to: 

MANAGEMENT-Improved operating control based on timely, valid production facts 
PRODUCTION -More efficient scheduling, based on knowledge of exact production status • Simplified 
time and job record processing 

INVENTORY— Closer control of stock due to timely reporting of shortages, overproduction and scrap 
MAINTENANCE— Up-to-the-minute record of machine status • Faster schedule adjustments • Immedi- 
ate location of service personnel 

Your local IBM representative can tell you about the many advantages of the new IBM 357 
. . . call him today. IBM 357 Data Collection System, like all IBM data processing equip- 
ment, may be purchased or leased.. 




There are 7,500 dote eh own here. 
This is the number of engineers in the 
eight divisions of Martin. And 40 percent 
of these— the 3,000 dots in the circle- 
arc electronics/ electrical engineers. 

It is this specialised 
capability that enables Martin to derelop 
electronic systems which anticipate, the 
exacting demands of the missile-space age. 

Example: A Martin electronic 
system known as Master Operations Control (MOC) 
has been a ritat factor i>t the exceptional performance 
of TITAN. By automatically 
cheeking the hundreds of systems necessary 
to successful flight, 
MOC has removed much of the human error 
frojn complicated countdown procedures. 





337 engine is 210 lip. at 2,750 rpm., 
maximum continuous power is 175 hp. 

Both the M 337 and another new 
powcrplant, the M 332 of HO hp. at 
2,700 rpm., were introduced and fea- 
tured prominently at the Brno trade 
fair as the latest types of Czech aircraft 
engines designed for small sport and 
transport aircraft. 

The L200 Morava A is available in 
two versions: as a five-scat touring plane 
or as an ambulance capable of carrying 
two patients on stretchers, the pilot and 

The cabin, which has a hot air in- 
stallation. can be entered from both 
sides through doors opening in flight 
direction. There arc two baggage com- 
partments. one behind the rear seats 
for small items, the other aft of the 
cabin and accessible only from the out- 

Thc electrically operated V 410 
metal propellers arc directly driven and 
have four different pitch settings which 
can be controlled during flight. 

The fuselage is of all-metal, semi- 
monocoquc construction. Elevator and 
both rudders are fitted with trim tabs. 

All-metal, hvo-spar wings have Frisc- 
tvpe ailerons and hydraulically operated 
flaps wtih an electric position indicator. 

The tricycle, retractable landing gear 
of the aircraft is hydraulically operated; 
nosewheel is steerable. Main wheels 
are fitted with hydraulic brakes, and 
both landing gear and flaps also have 
an emergency hydraulic system actu- 
ated from a hand pump. 

The main fuel tanks arc located in 
the wing tips and auxiliary fuel tanks 
are in the wings. Fuel system enables 
feeding either engine from any tank. 

The aircraft has a liquid propeller 
de-icing system and the wing leading 
edges arc also protected against ice. 
although Omnipol did not explain how 
this is achieved. 

Electric power is delivered from two 
600-watt generators and a 30 amp./hr. 
battery. The battery enables the en- 
gines to be started when necessary with- 
out the aid of an outside power unit. 

Full blind flying equipment is an 
optional extra. 

PRIVATE LINES 


Piper recently delivered the 7,000th 
PA-18 scries utility airplane, a Super 
Cub sprav-duster, to El Salvador, Cen- 
tral America. 

Debonair is name chosen for Beech 
Aircraft Corp.'s new four-place Model 
33 business plane (AW Sept. 28, 
p. 31), on which production deliver- 
ies begin this month. 

Two lliller 12E helicopters have 
been delivered to Mexico’s government- 
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ANNOUNCING A NEW DEVELOPMENT 
BY BENDIX 



Provides a 
engine 


continuous condensed display of turbine 
vibration and temperature conditions 


A landmark in engine instrumentation progress is the Bcndix* 
Temperature-Vibration Monitor which simultaneously displays 
the findings of 40 temperature and 8 vibration sensors strategi- 
cally located on all 4 engines of a turbine powered aircraft. This 
data is presented on the flight deck of the aircraft in bar graph 
form so that it can be continuously monitored and easily read. 

The average displacement of 8 vibration pickups is displayed 
continuously on the lower cathode ray tube with the top of the 
bar graph indicating vibration displacement on the grid scale. 
This continuous monitoring of vibration immediately indicates 
excessive unbalance on the jet engine. 

The temperature analysis normally associated with the exhaust 
gas thermocouples will locate faulty burners, bad combustion 
distribution and plugged nozzles or any unusual hot or cold 


conditions around the turbine engine exhaust. The temperature 
display in the “all” position presents maximum and minimum 
temperatures on the upper cathode ray tube continuously for 

the operator. The individual engine temperatures can be 
displayed as 10 bar graphs whose deflection can be read on the 
tube scale as deflections above or below the temperature datum, 
and individual degrees may be accurately and easily read from 
the digital read-out dial. 

The equipment, initially developed for BOAC, is applicable 
to all airline and military turbine powered aircraft. The equip- 
ment for the four engine installation is approximately 30 lbs. 
and includes theTcmperature-Vibration Monitor pictured above 
and a remotely mounted }•£ ATR short box. ^trademark 



Scintilla Division 





owned Petroleos Mexicanos (PEMEX) 
for transport of personnel and supplies 
to offshore oil rigs in the Gulf of Mexico 
and in inland areas for oil and gas site 
exploration, survey, road planning and 
pipeline patrol. 

Airway Underwriters, an aviation in- 
surance company headed by Robert 
Crawford, has been organized at Ann 
Arbor, Mich., to write insurance on 
single engine and light twin engine air- 
craft in that state. 

VHP radio, especially designed for 
helicopter installation, has been placed 
on the market by Nova-Tech, Inc., 
Manhattan Beach, Calif. Model HR-1 
transceiver can handle 23 channels, has 
a range of about 30 mi. at 900 ft. alti- 
tude. Power output is 1 i-2 watts. Unit, 
designed originally for Hughes 269-A 
two-place helicopter, weighs 3 lb. 

Canadian government will finance a 
SI. 3 million hydro-power and irrigation 
aerial survey of the Mekong River in 
Southeast Asia, utilizing all of Canada’s 
principal air survey companies. Job 
includes air photography, ground survey 
and compilation of maps. Photographic 
Survey Corp., Toronto, is project man- 
ager. Companies participating arc Aero 
Surveys, Ltd., Vancouver; Canadian 
Aero Service. Ltd., Ottawa; McElhan- 
ney Nelson Air Surveys, Ltd., Van- 
couver; La Compagnic Photo-Air Lau- 
rentides, Quebec City, and Spartan Air 
Services, Ltd., Ottawa. 

Mississippi Valley Helicopters, Inc., 
has received a contract from the Rals- 
ton-Purina Co., St. Louis, to provide 
local helicopter service for company 
officials, visitors and technical personnel 
between various plants and Lambert-St. 
Louis Municipal Airport. Negotiations 
arc under way to construct a permanent 
heliport on Ralston-Purina's headquar- 
ters building roof. 

Consumer list prices for 1960 models 
of three Beech executive planes arc: 
Super G18, 5126,000, an increase of 
53,500 over last year; II 50 Twin 
Bonanza, 595,000, up S3.000, and 
D50C Twin Bonanza, 583,000, up 
52,500. 

Initial public offering of 200,000 
shares of common stock of Southwest 
Airmotive Corp., Dallas, Tex., business 
aircraft sales and service center, was 
oversubscribed. Offering started at an 
asking price of S4.75. Half of the in- 
come went to Southwest Airmotive’s 
treasury and half to company officials 
disposing of portions of their holdings. 
Over-the-counter offering was handled 
by an underwriting group composed of 
Rausch, Pierce & Co., Inc., and Dallas 
Rupp & Sons, Inc., both of Dallas. 



Over the past 6 years. Airborne has 
designed and produced a number of 
special electromechanical control 
systems for aircraft-missile use. 
While these have differed in their 
functions, many of them have 
nevertheless employed essentially 
similar components. Thus our pol- 
icy has been to seek increasing 
standardization of parts through 
modular design — to the point where 
we can now offer complete systems 
engineered under this concept. 
From transducer through actuator, 
these new Airborne systems are 
assembled entirely from standard- 
ized, interchangeable components. 
For many applications, you can de- 



sign around these packaged systems 
as they stand — and thus reduce en- 
gineering time, lead time, and costs. 
In other instances, slight modifi- 
cations of the modular units 
provide the basis for immediately 
available systems. 

Get complete information on this 
latest Airborne development by re- 
questing new Bulletin PS-5A. If you 
feel your requirements are unique 
and cannot be met with standard- 
ized units — however flexible — we 
still invite your inquiry. As men- 
tioned, Airborne offers an extensive 
background in custom systems — for 
temperature control, servo control, 
and positioning. 



Engineered Equipment for Aircraft and Industry 

AIRBORNE ACCESSORIES CORPORATION 

HILLSIDE 5, NEW JERSEY • Offices in Los Angeles and Dallas 


AVIATION 


16, 1959 




Plaster negative is coated with chemical-resistant masking compound (left); at right sealer is pulled from the honeycomb. 


Northrop Uses Chemical Milling for Honeycomb Shape 


Northrop Corp.’s Norair Division has developed a system of chem- 
ically milling honeycomb structures for production of difficult con- 
tours, such as inside double curvatures. Form shown on this page 
is a landing gear strut door for Northrop 1-38 Talon supersonic jet 
trainer. Process is being adapted for production uses bv Clieni- 
Mill Division of Turco Products. Inc., Wilmington. Calif., under 
a license agreement with Northrop. Method consists of pressing 
a block of expanded honeycomb into a frangible, water soluble, 
plaster-like “negative” representing the reverse side of the contour, 
then masking the exposed portion of the honeycomb cells and 
dissolving “negative.” Exposed portion of the honeycomb is 
then removed by chemical milling. A plastic compound— Turco- 


fomi Mask 1 50— is used to coat the negative, applied at room tem- 
perature by brash or spray. Aluminum 5052 and 3002, steel 15-7 
and 17-7 honeycomb cores have been milled by this process. On 
production runs, tolerances of plus or minus .005 have been 
achieved with steel and aluminum cores, plus or minus .003 with 
aluminum and .002 with steel. Company said the Talon strut 
door, about 16 in. wide, 36 in. long and 3th in. thick has a total 
tooling cost of $800 for chemical milling, compared with $3,500 
for machining and crushing processes of forming. On a five per unit 
quantity ran of a total production quantity of 10, the chemical 
milled unit would cost $285, a sum Norair compared with $619 for 
the same units produced under the machined and crushed method. 



shown below with inatchir 


skin after completion of the chemical millir 


AERONAUTICAL ENGINEERING 


Curtiss- Wright Demonstrates VTOL 



CURTISS- WRIGHT Army-sponsored VTOL test vehicle, VZ-7AP, flies during its initial 
public showing. Pilot Rodger Gardner flew the four-propeller research vehicle four 
separate times during the demonstration, for a total flight time of more than 15 min. 
During the demonstration the vehicle was flown forward, in the hover, and to left 
and right laterally. It also was flown to approximately 12 ft. above the surface of the 
ground (from wheels to ground), but only about 10 mph. in forward speed. The vehicle 
so far has approximately two hours in actual flight time, although running time of the 
engine, gear box and, propellers at operational speeds exceeds 14 hr. Flight time on 
these components is counted by helicopter rotor system standards; that is. all rotating 
time is counted rather than actual off the-ground flight time. Curtiss-Wright also demon- 
strated its Skvdart target. Turbomite turbine and Demon missile checkout system. 


Santa Barbara— Curtiss-Wright will 
fly its VZ-7AP Army VTOL test ve- 
hicle sonic 30-35 hr. in proving feasi- 
bility of the single engine, four-pro- 
peller configuration which was designed 
to requirements calling for a quarter- 
ton of freight or cargo or four-person 
payload, a speed of 50 mph. and a 30 
min. flight duration. 

Curtiss-Wright testbed demon- 
strated here publicly for the first time 
recently, has been popularly dubbed an 
"aerial jeep” along with similar proj- 
ects at Piasecki Aircraft Co., and 
Chrysler Corp., since specifications for 
the aerial and ground vehicles in re- 
spect to speed and load arc very similar. 
The Chrysler Corp. project was can- 
celed after the vehicle crashed (AW 
Sept. 28, p. 39). 

Longest flight time recorded so far 
by the vehicle is 25 min., and suf- 
ficient fuel was left to achieve the 
design time, Curtiss-Wright indicates. 
During the public flight demonstra- 
tion, observers noted that Curtiss- 
Wright test pilot C. Roger Gardner 
appeared to have no trouble controlling 
the machine, despite its apparent ex- 
treme sensitivity. Gardner says the ma- 
chine is "amazingly stable.” 

Vehicle Funding 

Vehicle currently is operating on 
funds supplied by Army Transporta- 
tion Research and Engineering Com- 
mand (TRECOM) under its original 
contract. However, when these funds 
are exhausted, there will be no more 
from TRECOM. Funding ended in 
September but if the program is even- 
tually carried further, funds will be 
supplied by the Army Transportation 

Although there have been no con- 
crete formal operational vehicle de- 
signs, Curtiss-Wright has sketched 
several based on the four-propeller con- 
figuration for various missions at vari- 
ous gross weights. Included are several 
with propellers above the cabin, rather 
than below as on the testbed. Gen- 
erally, designs are predicated on a pav- 
load to gross weight ratio of 25%. 
VZ-7AP Development 

VZ-7AP development began at 
Curtiss-Wright in early 1957 when a 
proposal was made to Army in an- 
swer to an Army specification which 
was originated by the infantry. Work 
under a contract’ was initiated in mid- 
1957. 

Four-propeller design of the VZ- 
7AP is credited to Dr. Richard Vogt of 


Curtiss-Wright's Santa Barbara Divi- 
sion. According to Dr. Vogt, the four 
open propeller configuration was 
chosen over four ducted or shrouded 
fans for several reasons. 

While a shroud will increase lift, it 
also has an increased momentum drag. 
Dr. Vogt indicated. Also, in natural 
pitch oscillations, the time period is 
six seconds and amplitude is increased 
by a factor of six by the fourth oscil- 
lation in the undamped or unaug- 
mented condition. However, for the 
unshrouded configuration, the period 
is 18 sec. and amplitude expansion is 
only by a factor of 1.2 or 1.3 at the 
most for the same number of oscilla- 

Shrouded Configuration 

Another problem, Dr. Vogt said, is 
the greater inclination angle required 
for forward flight at the design speeds. 
A shrouded configuration would have 


to be inclined 40 deg. nose-down to 
fly 60 mph. while the unshrouded con- 
figuration can accomplish the speed 
with about 8 deg. nose-down accord- 
ing to the designer. 

Test Inspections 

During the test program so far, in 
which running time for the machine's 
gear box and propellers is more than 14 
hr. (all running time counts rather than 
just airborne time), there have been 
constant inspections between flights 
of the gears, shafts, housings and other 
components of the propeller drive sys- 
tems, in an effort to determine an esti- 
mate for maintenance, replacement, or 
overhaul time on the parts of the system. 

Originally the VZ-7AP had fully 
articulated blades on the propellers, 
but the links were blocked off soon 
and only the flappers now operate. The 
blades are of fairly low aspect ratio— 
about 6— and are fabricated of lami- 
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Army Caribou Transport Starts Military Tests 


De Havill.ind YAC-1 Caribou STOL troop and cargo transport has started initial testing for its military applications at Edwards AFB. 
Calif., Flight Test Center. Plane is one of five ordered for testing by U. S. Army (AW Oct. 19, p. 125) and is powered by two Pratt 
& Whitney R2000 1,450-bhp. engines. Fuselage has been extended 47 in. 


nated glass fiber. Propeller diameter is 
80 in. and at current gross weight, disk 
loading is 18 psf. 

Observers have indicated that the VZ- 
7AP program has gone well, in view 
of the fact that there are no spare 
parts. Efficiency has increased to the 
point where for every hour of running 
time, the testbed gets at least 40 min. 
of actual off-thc-ground flight time. 

Testbed instrument panel contains 
standard flight gages plus engine rpm., 
exhaust gas temperature, oil tempera- 
ture gage for engine and a gage for the 
main gear box plus each individual 
propeller gear box. A problem here is 
that there is only one gage and a se- 
lector switch must be used, and since 
both hands are needed to control the 
machine, gear box temperature gage 
switching is done when the testbed is 
on the ground. 

Chip Detector 

Chip detectors also arc installed 
in the main gear box and each prop 
gear box, with five red warning lights 
on the instrument panel, since for the 
gear boxes the lubricating oil also 
serves as the prop angle governor ac- 
tuating fluid, and one tiny chip could 
cause trouble. 

VZ-7AP is powered by a Turbo- 
mcca Artouste II gas turbine engine 
manufactured in this country by Con- 
tinental Aircraft and Engine Co. En- 
gine is being run at 425 eshp. for this 
installation and, during flight, turns at 
about 600 rpm. 

Start system of the Artouste is self- 
contained; operation is accomplished 
simply by turning the start switch to 
the “on” position. Fuel control also is 
simple, with "off,” "start” and "on” 


positions. While no formal check has 
been made, fastest cycle so far was 
35 sec. from the time the start switch 
was turned on until the VZ-7AP be- 
came airborne. 

If a second VZ-7AP test vehicle is 
constructed, it will use the Artouste 
IIC engine which is rated at 500 eshp., 
increasing testbed performance. 
Centrifugal Clutch 

Power from the engine is transmitted 
through a centrifugal clutch to a cen- 
tral gear box from which the four 
propeller shafts project radially. Nor- 
mally the clutch remains engaged at 
all times, and when the engine starts, 
rotors also start. Shaft and propeller 
normal speed is 1,150 rpm., although 
the machine reportedly has been run 
as high as 2,350 to 2,400 propeller rpm. 

The main gear box, propeller shaft 
housings and the propeller gear boxes 
are an X-shaped, rigid structure, the 
gear boxes of 356-T-6 aluminum allov 
casting, the shafts housings of built 
up aluminum allov 2024-T-4 channels 
and sheet metal. This “spider,” as it 
is called, when bolted to the parts of 
the airframe carrying the pilot scat, 
load platform and fuel cells, becomes 
the test bed primary structure. Main 
spider could be adapted to other struc- 
tural configurations, such as those car- 
rying a load slung under the spider 
instead of on top. 

Airframe is fabricated from sheet 
metal sandwich panels having clad alu- 
minum alloy faces bonded to aluminum 
honeycomb core. Metal honeycomb is 
used on all surfaces of the box beam 
structure as well as for bulkheads. 
Panels arc riveted at the edges to longi- 
tudinal and transverse aluminum alloy 


angles. The rigidity and damping af- 
forded by the sandwich construction 
practically eliminates panel vibration. 
Curtiss-Wright engineers say that a 
structure of this type can be assembled 
with a minimum of jigs and tools. 

Central gear box, propeller shafts 
and hubs were conceived and devel- 
oped as a joint effort by Curtiss- 
Wright and the Sargent Engineering 
Corp. of Los Angeles. Transmission 
system was manufactured and given 
simulated sendee tests by Sargent. 
Smaller Bearings 

The central gear box has two spiral 
bevel pinions mounted face-to-face on 
a single shaft so that gear loads are 
virtually canceled, permitting the use 
of smaller bearings and housing. Each 
of the two bevel pinions drive two 
gears which, through intermediate 
shafts, drive the four propeller gear 
boxes, inside which a pair of spiral 
bevel gears completes the transmission 
to the propellers. Propeller gear boxes 
contain integral hydraulicallv-opcratcd 
propeller pitch control actuators. Con- 
trol inputs arc transmitted by the pilot 
through cables directly to slide valves 
which control the position of a piston 
linked directly to the propeller blades. 

Entire hydraulicallv-powercd propel- 
ler pitch control system is inside the 
oil reservoir within the propeller hub 
except for the power cylinder and con- 
trol valve. No lines or fittings are used 
in the system. Check valves, relief 
salves, pumps, etc., are all modular, 
plug-in type installations. Two paral- 
lel pumps are provided, which is the 
only instance in which dual compo- 
nents are used, according to Sargent. 

All four propeller gear boxes are pro- 
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sided svith self-contained, independent 
hydraulic systems in which the gear 
box lubricant also serves as the svork- 
ing hydraulic fluid. 

Control system consists of conven- 
tional stick and rudder for controlling 
movement about the pitch, roll and 
yaw axis. A collective pitch lever, lo- 
cated to the pilot’s left, is used to ad- 
just vertical movement. Posver control 
consists only of a push-pull lever to 
turn on the fuel supply to the engine 
and a trim knob to set engine rpm. 
Once set, a governor holds the rpm. 
constant regardless of engine load. 
Roll Improvement 

Roll movement is controlled by 
lateral stick displacement which in turn 
changes pitch of the propellers on a 
respective side. Thus, if the stick is 
moved to the left, pitch of the left 
hand propellers will decrease while in- 
creasing on the right pair. Similarly, fore 
and aft movements of the stick change 
pitch of the respective front or rear 
pairs of propellers. A collective pitch 
lever changes pitch of all four pro- 
pellers for vertical movement while a 
mixer box enables combinations of 
elevator and aileron movement to be 
introduced to the propeller pitch con- 
trol valves. 

Yaw axis control is achieved by rud- 
der pedal movement which changes, 
through cables, the angle of deflection 
of a vane in the exhaust efflux and the 
angle of other vanes mounted under 
each of the rear fans. Originally. 
Curtiss-Wright engineers deemed the 
exhaust vane adequate for directional 
control, but this did not prove out in 
initial flight tests made Sept. 3. Only 


about 75 lb. thrust leaves the tailpipe 
and proved insufficient for directional 
control even though there is no torque 
effect. 

Yaw control is achieved by direct 
cable linkage from rudder pedals to 
the vanes under each aft fan and in the 
exhaust efflux. 

Central gear box and each of the 
propeller hub gear boxes contains its 
own independent oil supply and lubri- 
cating system. It is not possible for a 
leak in any one system to drain the 
other systems, but the nature of the 
machine is such that a malfunction of 
any of the propeller hubs is tantamount 
to immediate shutdown. 

Center of gravity of the testbed is 
ahead of the center of lifts with the 
result that in hovering flight a greater 
load is carried by the forward pair of 
propellers. Project Engineer Walt 
Wolf said that this loading is necessi- 
tated by the fact that during forward 
flight the front pair of propellers as- 
sumes less and less load as forward 
speed increases. By arranging the cen- 
ter of gravity to be ahead of the center 
of lift, load on all four propellers is 
more nearly equal at moderate forward 
speeds. In a production version, the 
machine is generally regarded as al- 
lowing a pretty wide margin in CG lo- 
cation since the pilot can make up for 
load errors to a fairly good extent. 
Gross Weights 

Gross weight of the VZ-7AP is 
about 2,400 lb. including pilot and 
full fuel load. Curtiss-Wright says that 
the machine is capable of operating at 
sea level at gross weight of 2,950 lb., 
leaving 550 lb. for payload. Payload 



YJ85-5 Afterburning Turbojet for N-156F 

General Electric YJ85-5 afterburning turbojet engine for flight test on Northrop N-156F 
‘Freedom Fighter” (AW Nov. 9, p. 19, 95) is prepared for shipment from the company’s 
Lynn, Mass., plant. Engine is a prototype of twin )85-5s that will power both N-156F and 
toe T-38 Talon trainer version, both powered by J85-ls. 


BASIC 

BUILDING BLOCKS 
FROM KEARF0TT 



Floated Rate 
Integrating Gyros 

Specifically designed for 
missile applications, these 
Kearfott miniature gyros 
operate efficiently at 
unlimited altitudes. Their 
outstanding accuracy and 
performance make them su- 
perior to any comparably- 
sized units on the market. 
Hermetically sealed within 
a thermal jacket, these gy- 
ros are ruggedly designed 
and completely adaptable 
to production methods. Per- 
formance characteristics 
that are even more precise 
can be provided writhin the 
: dimensions. 



'^ly/h^/g^'niaximum 
Vibratory Acceleration: 
•008Vhr./g’ maximum 


Weight: 0.7 lbs. 

Warm-Up Time: 

10 minutes from -60°F 
Life: 1000 hours minimum 


K’tllfoU 


KEARFOTT COMPANY, INC, LITTLE FI 
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TWA Boeing 707 
Equipped with Macwhyte 
Control Cables 


TWA 707 Jets serve 11 cities with 28 daily flights! 


Step aboard TWA’s flight 49 at New York Inter- 
national Airport and become a jet-age ’49er. It’s 
6:30 p.m.; in a moment the four mighty turbo-jet 
engines will sweep the 123-ton 707 down the run- 
way and gently lift it up to its cruising altitude of 
5 to 8 miles! Soon the myriad lights and jumble 
of buildings that’s metropolitan New York will fall 
behind. At 550 to 600 miles an hour, the life-size 
map of America unrolls beneath you. 

But here on board this luxurious airliner you relax 
in the quiet comfort of the cabin which TWA and 
Boeing have so tastefully designed. TWA’s careful 
attention to passenger comfort means so much. 
Specially designed seats and custom interiors 
create a warm feeling of sheer travel pleasure. No 


wonder the evening seems to have just begun when 
you touch down at San Francisco International 
Airport ... just 5 hours 45 minutes from Manhattan! 
Macwhyte is proud to play an important part in 
this daily miracle. For TWA’s 707’s are equipped 
with Macwhyte “Hi-Fatigue” control cables. 
Macwhyte “Hi-Fatigue” Aircraft Cable is made in 
a complete line of sizes and types. Macwhyte “Safe 
Lock” Cable Terminals of stainless steel are avail- 
able loose or in complete assemblies ready for in- 
stallation. Macwhyte Aircraft Cables, Terminals, 
and Assemblies meet the requirements of aircraft 
manufacturers, airlines, and military specifications. 
Aircraft Catalog A-3 free on request. 



MACWHYTE^fL, 

MACWHYTE WIRE ROPE COMPANY. Q 


rapacity presently is taken up by tele- 
metry and instrumentation installa- 

Tests have not been conducted to 
determine how much performance will 
be attenuated by altitude, but some 
deterioration is inevitable. Specifica- 
tions call for operational capability at 
6.000 ft. above sea level. Altitude at 
which the vehicle can operate above 
terrain is not an important criterion, 
according to Wolf, but operation from 
high altitude terrain is important, 
since combat operations often involve 
high mountains. TRECOM docs not 
require that the vehicle operate at any 


appreciable altitude above terrain since 
its mission calls for short hops close 
to the ground. Machine is actually 
envisioned as using trees and existing 
terrain features for cover during oper- 

Major reason why the VZ-7AP docs 
not now operate very high off the 
ground is that the vehicle has no glide 
or autorotational capibility, or pilot 
ejection seat in the testbed. How- 
ever, it is certain that any production 
models would have the ejection seat, 
and an escape system would be in- 
corporated in the prototype if it were 
to operate at any significant height. 



New Regenerative Gas Turbine 
May Have Helicopter Application 


Detroit— Williams Research Corp.. 
Walled Lake, Mich., has developed a 
low-cost 75 lip., 75 lb. regenerative gas 
turbine that may have applications for 
light aircraft. 

For certain military applications, such 
as lightweight helicopters, a non-re- 
gcncrativc version will be available that 
weighs only about 50 lb. Reasoning is 
that during the Korean War. helicopter 
missions averaged 30 min. in length, so 
the added weight and cost of the heat 
exchanger could not be justified in fu- 
ture missions. 

The unit, which is described as being 
the size of a bread box, is 50% com- 
posed of aluminum allow die castings. 
These castings include gear rase, com- 
pressor and outer housings. Rotating 


parts arc made from conventional fer- 

A test installation, mounted as an 
outboard motor in an lS-ft. Thompson 
boat, has been running for 1 5 months. 

Sam Williams, 3S-year-old founder 
and president of the company, says he 
plans manufacture of aircraft versions 
in about a year. The unit is scheduled 
to undergo CAA acceptance tests soon. 

Williams, before forming his own 
business, was a principal designer on the 
regenerative turboprop engine that 
Chrysler Corp. developed for Navy 
Bureau of Aeronautics as well as the 
basic unit now under development by 
Chrysler for automotive usage. The lat- 
ter engine utilizes a rotating heat ex- 
changer. 
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Electrohydraulic 
Servo Valve 

Kearf ott’s unique approach 
to electrohydraulic feed- 
back amplification design 
has resulted in a high- 
performance miniature 
servo valve with just two 
moving parts. Ideally 
suited to missile, aircraft 
and industrial applications, 
these anti - clogging, 
2-stage, 4-way selector 
valves provide high fre- 
quency response and 
proved reliability even 
with highly contaminated 
fluids and under conditions 
of extreme temperature. 

CHARACTERISTICS 

Quiescent Flow 0.15 gpm 

Hysteresis ...3% of rated current 
Frequency Response 

3 db @ 100 cps 
Supply pressure....500 to 3000 psi 
Temperature-Fluid & Ambient 

— 65°F to +275*F 

Flow Rate Range 3 to 10 gpm 

Weight 10.5 ounces 

Write for complete data. 
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1.8. NAVY ROI 


The man: 



Pilot of a carrier-based Douglas A4D Skyhawk, this 
highly trained flier is on the alert for action at a moment’s 
notice. Today, the Navy's water-borne “airfields” are 
an effective deterrent to the spread of brushfire wars. 


The mission: 


Providing support for our fast-moving military groups 
assigned to containment of Red threats. Here we see a 
phase of the brushfire operations at Quemoy. 



Second Prototype Avian Autogyro 
Construction Started in Canada 


Georgetown, Ont., Can.— First proto- 
type of a new autogyro type VTOL 
(AW June 15, p. 103), designed to pro- 
vide high performance with a simplified 
long-life structure, is nearing comple- 
tion here. Work also has started on a 
second prototype for certification. 

The Avian 2/180 Gyroplane features 
a novel "jump takeoff” system for use 
in restricted areas and in emergency in 
event of engine failure. System basically 
comprises an engine-rechargeable com- 
pressed air reservoir which the design- 
ers report will boost normal rotor 
kinetic energy for landing by a figure 
of five. For VTOL jump takeoffs, this 
system will provide sufficient energy to 
boost the Gyroplane to an initial height 
of approximately 200 ft., they add. 

To develop long-life characteristics, 
Avian engineers have utilized compo- 
nents employing steel in structural areas 
unless fluctuating stresses in a compo- 
nent are less than 1,000 psi., in which 
case light alloys arc used. Main fuselage 
structure and all of the rotor system are 
of steel and it is anticipated that a 
design fatigue reserve factor of three 
has been achieved, in effect providing 
an infinite life for these components, 
they contend. 


Basic fuselage structure comprises a 
vertical steel tube as the pylon and a 
horizontal steel tube as the keel of the 
front fuselage into which all landing 
gear loads arc dissipated and to which 
seats and other components are at- 
tached. Landing gear strut is a single 
tapered spring steel rod held in a socket 
by a single bolt. 

Rotor blade structure is all steel with 
a hardwood section forward of the main 
spar and balsa as the trailing edge sec- 
tion, with reinforced glass fiber skin 
covering. The Gyroplane does not use 
drag hinges on the rotor head in order 
to avoid first harmonic flight vibration 
and ground resonance characteristics; 
also, the fundamental in-plane natural 
frequency of the blade is well above 
maximum rotor speed. 

This philosophy results in a relatively 
heavy blade with high in-planc stiffness. 
Blade angle of attack is developed en- 
tirely by a servo tab control system, pro- 
viding light control stick forces. High 
offset flapping hinges are used. 

The designers note that the system 
gives high values of initial angular ac- 
celeration and damping in pitch and 
roll. Maximum rate of pitch and roll 
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Data Logging 

Kearfott’s broad line ot 
test equipment includes the 
Scanalog 200 -Scan Alarm 
Logging System which 
monitors, logs and per- 
forms an alarm function of 
up to 200 separate temper- 
ature, pressure, liquid level 
or flow transmitters. This 
precise data handling sys- 
tem is equipped with man- 
ual controls for scanning 
rates, automatic or manual 
logging, data input relat- 
ing to operator, time, day, 
run number and type of 
run. 200 numbered lights 
correspond to specific 
points being maintained 
and provide a visual “off 
normal” display for opera- 
tor’s warning. System can 
be expanded to 1024 points 
capacity and 2000 points 
per second scanning rate. 

Write for complete data .. 
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although initial acceleration exceeds 
minimum military specification require- 

A maximum speed of 150 mph. at 
75% maximum except takeoff (METO) 
power is anticipated for the Gyroplane. 
Speed is credited to the aircraft’s small 
size and aerodynamic cleanliness, made 
possible by ducting the pusher propel- 
ler (enabling propeller diameter to be 
reduced), allowing the aircraft to sit 
closer to the ground and bringing the 
rotor closer to the ground. A rudder, 
or yaw vane, is placed behind the pro- 
pelier, which the engineers say will in- 
crease the efficiency of this control. 

Top Officials Named 
To Weapons Bureau 

Washington— Five top posts in the 
newlv-organized Bureau of Weapons. 
Navy’s primary development agency, 
were filled last week, with the five 
officers involved scheduled to move 
into their new assignments in Decem- 
ber. They are: 

• Rear Adm. Thomas F. Connolly, 
now assistant chief of the Bureau of 
Aeronautics which the Bureau of 
Weapons is absorbing, will sene as 
assistant chief of the new bureau in 
charge of the Pacific Missile Range 
and space technology, under present 
plans. Navy may decide, however, to 
establish a separate post for space 
technology. 

• Rear Adm. Joseph E. Dodson, now 
assistant BuAer chief for procurement, 
will serve as assistant chief for pro- 
duction and quality control. 

• Rear Adm. Charles P. Booth, II, 
assistant BuAer chief for plans and 


programs, will be assigned to the post 
of assistant chief for program manage- 

• Capt. Morris A. Hirsch, assistant 
chief of the Bureau of Aeronautics for 
maintenance and support, will become 
assistant chief of the Bureau of Weap- 
ons for fleet readiness, 

• Capt. Bernard M. Strean, chief of 
staff and aide to the commander of 
the Atlantic Fleet’s Naval Air Force, 
will serve as assistant chief for field 
support. Both Capt. Hirsch and Capt. 
Strean will be promoted to the rank of 
rear admiral during the current fiscal 

Final consolidation of the Bureaus 
of Aeronautics and Ordnance into the 
Bureau of Weapons will become effec- 
tive on Dec. 1 approximately one 
month ahead of schedule when Rear 
Adm. Paul D. Stroop believes Rear 
Adm. Robert F. Dixon and Rear Adm. 
Miles H. Hubbard, respective chiefs of 
the two bureaus. The new assignments 
for Dixon and Hubbard have not yet 
been announced. 

Boeing Seeks Patent 
On Mach 16 Ramjet 

Wichita, Kan.— Boeing Airplane Co. 
has submitted a patent application on 
the design of a ramjet engine capable 
of propelling an aircraft or missile at 
Mach 1 6. The engine, still in the draw- 
ing board stage, probably would not 
have any immediate military or commer- 
cial application. 

Boeing says the engine will operate 
within the atmosphere at between Mach 
6 and 16 (-1.000 to 11,000 mph.), prob- 
ably using hydrogen for fuel. 


Feature of the new engine, Boeing 
officials say, represents a major break- 
through in the ramjet engine field— that 
combustion can take place at supersonic 
speeds within the engine. 

The engine is designed so that super- 
sonic combustion can take place across 
a stabilized detonation wave within the 
engine, thus eliminating the need for 
decelerating interior air below the speed 
of sound. Stabilization is accomplished 
by equalizing interior speed of the air 
and speed or the detonation wave. As 
the latter varies, the former is automati- 
cally increased or reduced by varying 
diameter of the air inlet channel and by 
changing the fuel ratio. Result is a fixed, 
continuing detonation which provides 
intense heat for combustion. 

These advantages are expected: 

• Simplification of supersonic inlets. 

• Reduction of engine weight. 

• Achievement of maximum energy 
release rate. 

• Increase in engine thrust to weight 

Engine needs no ignition system; 
initial detonation wave heat starts com- 
bustion, according to Boeing. 

PRODUCTION BRIEFING 

Production of a quantity of contain- 
ers for three components of Army Ser- 
geant surfacc-to-surface missile will be 
handled by Temco Aircraft Corp., 
Dallas, Tex., under a contract from 
Sperry Utah Engineering Laboratory', 
Salt Lake City. Containers will be of 
welded aluminum construction. 

Union Carbide Chemical Co.’s new, 
water-based Ucon M-l hydraulic fluid 
is being used in the Titan ICBM 
launching system at Vandenberg AFB. 
Material is used in the hydraulic system 
which moves the Titan into its ground 
level firing position from underground. 

Esso Research and Engineering Co. 
has formally opened its new scientific 
center in Florham Park, N. J. Scien- 
tists at the new center initially will 
work on engineering and oil processing 
research. Other research work, along 
with headquarters activities, will con- 
tinue to be carried out at the Esso 
Research Center in Linden, N. J. 

Boeing Airplane Co. awarded the 
Florida Division of Radiation, Inc., a 
S476.000 contract to develop a tape 
format converter for Minutcman ICBM 
test program. Boeing also awarded Cen- 
tury Electronics and Instruments, Inc., 
Tulsa, Okla., a 5550,000 contract to 
develop calibration carts for Minute- 
man. Equipment will be used for cali- 
brating instrumentation before missiles 
-re launched, and will include remote 
control panels and digital voltmeters 
and printers. 
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Kearfott’s rugged shaft 
position-to-digital convert- 
ers are resistant to high 
shock and vibration and 
high and low temperature 
environments. Ideally 
suited for missile applica- 
tions, these converters arc 
available for many uses, 
including latitude, longi- 
tude, azimuth or con- 
ventional angular shaft 
displacement conversion 
and decimal count conver- 
sion. Exclusive drum 
design provides large con- 
version capacity in smallest 
size. Combination counter 


.. P1241-11A 
Cyclic Binary 
-32.768 (2 11 ) 


2.048 

Volts D C 105 

Current (ma > 20 

Inert a :, : n cm I 2C 

Unit Diameter (in I IX, 

Unit length (in) 3 

life 10“ Revolutions or 10’ hours 
Static Torque (in.-oz.) .. 2 (break) 
1 (running) 

Weight (02.) 5 

Maximum Speed (RPM) 600 

Write for new ADAC 
brochure. 


BASIC IM1 
BUILDING BLOCKS 
FROM KEARFOTT 



This synchro, just one of a 
broad line offered by 
Kearfott, provides the 
extreme accuracy required 
in today’s data trans- 
mission systems. Kearfott 
synchro resolvers enable 
system designers to achieve 
unusual accuracy without 
the need for 2-speed servos 
and elaborate electronics. 
By proper impedance 
matches, up to 64 resolver 
control transformers can 
also operate from one 
resolver transmitter. 


Z5161-001 25151-003 


Write for complete data. 
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Kearfott integrating ta- 
chometers, special types of 
rate generators, are almost 
invariably provided inte- 
grally coupled to a motor. 
They feature tachometer 
generators of high output- 
to-null ratio and are tem- 
perature stabilized or 
compensated for highest 
accuracy integration and 
rate computation. Linear- 
ity of these compact, light- 
weight tachometers ranges 
as low as .01% and is usu- 
ally better than ± . 1 %. 


Size 11 
(R860) 

Excitation Voltage (400 cps) 115 

Volts at 0 rpm (RMS) 020 

Volts at 1000 rpm (RMS) .... 2.75 
Phase shift at 3600 rpm .... 0” 

Linearity at 0-3600 rpm 07 

Operating Temperature 
Range -54° +125° 

Write for complete data. 
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Outstanding engineers and scientists are invited to inquire into opportunities 
on Stavid's advanced systems engineering teams. 



Parametric Amplifier Types Increasing 


By Dr. Glen Wade* 


Improvements in the performance of 
radar, communication and radio astron- 
omy systems which were inconceivable 
only a few short years ago have become 
possible through the use of parametric 
amplifiers, a new class of device based 
on a principle first enunciated nearly 
100 years ago. 

The principal advantage of these para- 
metric amplifiers is that even when op- 
erated at room temperature, they can 
be made to generate very little noise. 
Consequently, parametric amplifiers can 
detect extremely weak signals— weaker 
than can be detected by other micro- 
wave amplifiers at room temperatures. 
Noise Performance 

The parametric amplifier, for many 
applications, has a noise performance 
that is superior to that of the backward- 
wave amplifier even though the latter 
has been worked on intensively over a 
longer period of time and is in a more 
advanced state of development. 

For example, the lowest measured 
noise temperature at present for a back- 
ward-ware amplifier operating at 3,000 



me. is about 270 deg. Kelvin, while 
that of an unrefrigerated parametric 
amplifier operating at the same fre- 
quency is about 70K. For a refrigerated 
parametric amplifier, the noise figure is 
even lower. This means that if used 
in antennas aimed at the cold sky, the 
parametric amplifier could detect a sig- 
nal with less than half the power level 
of the smallest sianal that could be de- 


tected by the backward-wave amplifier. 

However, a simple examination of rel- 
ative noise temperatures docs not tell 
the whole story and can be quite mis- 
leading, in comparing parametric with 
other types of amplifiers, depending 
upon the application. For example, be- 
cause the parametric amplifier is a nega- 
tive-resistance device, and because it 
generates an auxiliary signal, known as 






— SO Semiconductor Diode Porometric A 

— RSD Refrigerated Semiconductor Oiod 
_ EB Electron-Beom Porometric Amplif: 

■ Single Channel Amplifier 
jble Channel Amplif 


REPRESENTATIVE ci 


500 1,000 10,000 

Amplifying Frequency -Megacycles 
rise temperatures achieved in semiconductor and electron-beam 
iction of operating frequency and type of operation. 


the idler signal, its noise behavior is 
markedly different from that of a back- 
ward-wave amplifier. 

In a number of applications the idler 
signal is a nuisance and must be kept 
from interfering with the signal to be 
amplified by filtering out the idler fre- 
quency from both the amplifier input 
and output. When filtering is used, this 
is referred to as a single-channel opera- 
tion; when filtering is not employed, it is 
called double-channel operation. The 
measured noise temperature under 
single-channel operation is often sig- 
nificantly higher than that under 
double-channel operation. (The noise 
temperature comparison between para- 
metric and backward-wave amplifiers 


cited previously is based on double- 
channel operation.) 

The term "parametric” comes from 
the fact that a variable parameter is 
involved. The mathematical equation 
describing the phenomenon will have a 
parameter which is periodic— that is, one 
of the terms has a coefficient that varies 
with time, commonly referred to as the 
parametric term. 

Tuning Fork 

In 1860, F. Meldc described and an- 
alyzed a system in which oscillations 
of a string were produced parametrically 
by excitation from a tuning fork. Sev- 
eral decades later. Lord Rayleigh ap- 
plied the principle to a simple L-C (in- 


ductive-capacitive) circuit pointing out 
that oscillations in the circuit could be 
parametrically excited if the value of 
the capacitor were made to vary peri- 
odically at twice the resonant frequency 
of the circuit. 

To illustrate this principle, assume 
that a pair of hands (not described bv 
Rayleigh) are applied to the capacitor 
so as to be able to push the capacitor 
plates together and pull them apart at 
will, thereby varying the circuit capaci- 
tance, as shown in Fig. 1. 

Further assume that prior to any 
movement of the hands there is some 
energy stored in the circuit which is 
oscillating back and forth between the 
capacitor and inductor at the circuit’s 
resonant frequency. If the hands sud- 
denly pull the capacitor plates apart 
at the instant when the voltage across 
the capacitor reaches a maximum, this 
will reduce the capacitance and produce 
a corresponding increase in the voltage 
across the capacitor, as shown in Fig. 2. 

A quarter cycle later, when the volt- 
age goes to zero, the hands quickly push 
the capacitor plates back to their orig- 
inal position. Since there is no charge 
on the capacitor at this instant there 
will be no change in its capacitance, 
hence no change in voltage. 

Still another quarter of a cycle later 
when the voltage again reaches a maxi- 
mum, if the hands again quickly pull 
the capacitor plates apart, the voltage 
across the capacitor will again increase. 

This increase in voltage across the 
capacitor, or voltage amplification, pro- 
duced by the movement of the capacitor 
plates results from the flow of energy 
from the hands which are pumping the 
plates up and down. 

In a parametric amplifier, the energy 
source used to perform the function of 
the hands in the former illustration is 
called the "pump." Normally this is 
a source of radio frequency power. 

Because of the parametric principle, 
a beat phenomenon takes place and a 
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Motorola Military Research Report— Solid State Electronics 



Dr. Daniel E. Noble 

Executive Vice President* 

Motorola, Inc. 


*DR. NOBLE IS VICE PRESIDENT IN CHARGE Or THE COMM. ■ . AT, ON 3 AND INDUSTRIAL ELECTRONICS DIVISION. 
THE SEMICONDUCTOR PRODUCTS DIVISION AND THE MILITARY ELECTRONICS OIVISION OF MOTOROLA. INC. 


“In this new era, Solid State Electronics will spread 
its influence to every form of human endeavor and 
will contribute substantially to scientific achieve- 


ment in all fields.” 




Ferrimagnetic principles are demonstrated by scien- 
tist in charge of Motorola’s Solid State program. 
Dr. H. William Welch, Jr., director of research 
and development, Military Electronics Division. 
Dr. Welch as r University of Michigan professor 
established that school’s Solid State laboratory and 
introduced new curricula in Solid State devices and 
their applications. He holds an I.R.E. Fellow Award 
for contributions to development of solid state devices 
and microwave tubes. 


James R. Black, manager of Motorola Microelec- 
tronics Laboratory, heads work which leads toward 
the mass production of economical microelectronic 
components so small that several would fit on the 


John C. Cacheris, right, manager of the Microwave 
Applications Laboratory, and a member of his staff 
inspect a parametric amplifier, one of several devices 
now being produced by Motorola’s Solid State Dept. 


Typical of solid state materials now being offered for 
sale by Motorola are these ferrite rods and bars being 
examined by Donald L. Fresh, manager of the Solid 
State Materials Laboratory. 


Imaginative leadership plus the most modern of laboratory facilities 
have helped foster a creative environment that is attracting top talent 
to Motorola. Here, Dr. Arthur L. Aden, associate director of research 
and development for Motorola’s Military Electronics Division, shows 
a new member of his staff equipment for photographing printed cir- 
cuits. Dr. Aden welcomes inquiries from qualified engineers and physi- 
cists who would like to join his department. 


How Solid State Electronics 
is shaping the future 


MILITARY ELECT RON ICS— industry 
as well — is being radically changed by 
rapid advances in solid state technology. 
Predicted for the near future are com- 
puters small enough to fit in the palm of 
a hand, receivers that will detect the 
weakest signals from distant satellites. 

Motorola’s highly experienced Solid State 
Department, in close cooperation with the Semi- 
conductor Products Division, is advancing the 
state of the art on several fronts, one of the 
most promising of which is microelectronics. 

By making use of crystalline functional cir- 
cuit elements created in volume quantities by 
surface etching or film deposition methods, 
Motorola researchers anticipate they will soon 
be able to design equipment with component 
densities of tens of millions per cubic foot. 

This high density will result in a great 
reduction in systems and computer size coupled 
with a significant increase in reliability, and 
it will lead to the development of self organiz- 
ing computers for such complex tasks as the 
solution of military logistics problems and 
space guidance. 

In microelectronics and in other areas. 
Motorola scientists, including those of the 
Semiconductor Division, are investigating the 
ferroelectrical, ferrimagnetic, piezoelectrical 
and pyroelectrical characteristics of monocrys- 


talline and polycrystalline solids. New mate- 
rials possessing these useful characteristics are 
created and produced in the Materials Labora- 
tory. Typical applications: newly developed 
ferroelectrical or piezoelectrical materials to 
be used in transducers for submarine detection. 

At present, the Applications Laboratory is 
making extensive use of ferrites and semicon- 
ductors in the development of broad lines of 
isolators, circulators and parametric ampli- 
fiers. The latter device has already demon- 
strated its worth in satellite-tracking radars, 
IGY research receivers, uhf television receivers 
and radio. In the study and design stage are 
new and advanced ferrimagnetic devices such 
as microwave switches, ferrimagnetic limiters 
and semiconductor switches. 

Still another research frontier where strik- 
ing preliminary results have been achieved is 
a low-voltage facsimile paper for the transmis- 
sion of teletype and other information. Appli- 
cations in the fields of combat surveillance, 
logistics control and other important military 
programs are foreseen. 

Military Electronics Division’s expanding 
capability in solid state electronics is described 
in a new booklet entitled : “Solid State Frontiers 
at Motorola?’ Request your copy from Technical 
Data Service, Motorola, Inc., Military Electron- 
ics Division, 8201 East McDowell Road, Scotts- 
dale, Arizona. 
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Solve New Missile and Capsule Recovery Problems 


Air Cruisers has nearly a decade of 
experience in the development, testing and 
production of pneumatic recovery systems. 
Beginning with aerial cargo recovery, the 
company expanded its activities to include 
deceleration systems for various missile and 
target drone applications. 

Other Air Cruisers system designs include 
recovery of missile nose cones and com- 
ponent parts, and pilot capsule recovery 
which enables the crew to land safely in the 
sealed capsule. 

Air Cruisers' recovery systems consist of 
inflatable deceleration and/or flotation bags 
specially designed to meet all requirements: 


• Provide maximum protection from landing 

damage 

• Insure uniform deceleration 

• Limit maximum "G" loadings 

• Insure complete protection at normal drift 

and oscillation attitudes 

• Provide dependable and adequate buoy- 

ancy for water recovery 
With these rugged impact bags, you may 
have your choice of inflation methods, in- 
cluding the proved jet pump method to save 
added weight and space. Air Cruisers starts 
with your problem statement and can furnish 
the complete system. Write for full informa- 
tion concerning pneumatic recovery systems. 
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third signal is generated whose fre- 
quency is equal to the difference be- 
tween the pump frequency and the 
amplifying frequency. In the conven- 
tional parametric amplifier, where the 
input and output signals have the same 
frequency, the third signal is an unused 
byproduct and hence is called the idler 
frequency. 

For regenerative amplification, the 
pump frequency must be higher than 
cither the amplifying or idler frequen- 
cies. In applications where single-chan- 
nel operation is required, it is impor- 
tant that the pump frequency be as 
high as possible to minimize amplifier 

For single-channel operation at 
room temperature, the minimum theo- 
retical noise figure is equal to the ratio 
of the pump frequency to the idler 
frequency. 

For double-channel operation, or for 
operation where the noise sources are 
below room temperature, the minimum 
theoretical noise figure is not restricted 
by this frequency ratio. 

Three different types of parametric 
amplifiers have been built to date, using 
semiconductor diodes, ferrites and elec- 
tron beams. Although the ferrite am- 
plifier may ultimately prove to have cer- 
tain advantages over the diodes and 
electron-beam types, it is considerably 
less far advanced than the former and 
there are too many unknowns to be 
able to predict its future value. For this 
reason, the discussion that follows will 
consider only the semiconductor and 
electron beam types of parametric am- 

One of the characteristics of a semi- 
conductor diode is the fact that its ca- 
pacitance varies as a function of the 
voltage impressed across its junction. If 
a variable source of voltage is connected 
across a P-N junction diode so that 
the positive terminal is attached to the 
N-typc material and the negative termi- 
nal to the P-tvpe material, the electrons 
in the N-tvpe material and the holes in 
the P-tvpe material are repelled, pro- 
ducing a thin depletion layer near the 
region of the junction. 

If the applied voltage is increased, 
the depletion layer expands. If the 
polarity of the applied voltage is re- 
versed and the voltage is increased, the 
depiction layer contracts. Thus the de- 
pletion layer resembles the space be- 
tween the plates of the capacitor in the 
previous illustration. 

As the depletion layer widens, the 
diode capacitance decreases. When the 
depletion layer contracts, the capaci- 
tance increases. If the voltage applied 
across the semiconductor diode oscil- 
lates at microwave frequencies, the 
capacitance of the diode will vary also 
at microwave frequencies. This pro- 
vides the necessary pumping action for 
microwave parametric excitation and 


therefore for microwave amplification. 

There are two fundamental classes 
of parametric amplifiers which use di- 
odes: cavity-tvpe and traveling-wave 

• Cavity type amplifier operation can 
be represented by two resonant cavities, 
coupled in series with a variable ca- 
pacitor, as illustrated in Fig. 3. (Di- 
agram is simplified and docs not show 
pump voltage impressed across diode 
to produce variable capacitance.) The 
pump voltage impressed across diode 
the two cavity resonant frequencies as 
f, and f s . 

An input signal at f, is fed into the 
cavity at the left, which is resonant to 
that frequency, and an amplified ver- 
sion of the signal is extracted from out- 
put of the same cavity. An idler signal 
at f- is generated in the second cavity 
and can be extracted from it if desired. 
For single-channel operation, the idler 
signal is not extracted and if f, and f- 
arc sufficiently different, the first cavity 
provides the filtering needed for both 
the input and output. Often in the case 
of double-channel operation, f, and f- 
are so nearly equal that only one res- 
onant cavity is needed and signals at 
both the amplifying and idler frequen- 
cies then appear simultaneously within 
the single cavity. 

Under these conditions the input 
and output couplings will pass both 
the amplifying and idler frequency 
channels. 

Because of the parametric excitation, 
the variable capacitance and the idler 
cavity appear to couple a negative 


conductance into the input cavity, or 
tank. The gain therefore is expressed 
bv the equation for regenerative ampli- 
fiers and at resonance can be written as 
follows: 



Where: 

K, is a constant which depends upon 
input and output loading and has the 
dimensions of conductance squared. 

Gt is the summation of all the posi- 
tive conductances loading input cavity. 

G is the magnitude of the negative 
conductance which is coupled into the 
input cavity. This is proportional to the 
square of the total variation in capaci- 
tance. In a semiconductor diode, capaci- 
tance variation is approximately propor- 
tional to the square root of pump power. 
Hence G is approximately proportional 
to pump power. 

• Traveling-wave parametric amplifier 
consists of a transmission line which is 
periodically loaded with semiconductor 
diodes. Across each diode is fed a large 
pumping voltage which produces a time- 
varying capacitance, as - shown in Fig. 
-I. If the propagation constants of the 
amplifier are suitably chosen, so the 
sum of the constants for the input and 
idler frequencies equals that for the 
pump frequency plus the term . 
where "n” is an integer including zero 
and “d” is the distance between ad- 
jacent diodes, then the diodes appear 
to couple negative conductances into 
the transmission line at periodic inter- 
vals along the line. Under these cir- 



Avionics Tested on Agena Satellite 

Agcna satellites used in Advanced Research Projects Agency Discoverer program undergo 
checkout and modification of avionic equipment at Lockheed Missiles and Space Division, 
Palo Alto, Calif. Bell Hnstler rocket engine powers the Agena. which is the second stage 
of the Thor Hustler vehicle. 
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SOLVING PUZZLES TO POINT THE WAY The professional atmosphere and environ- 
ment maintained at Allied Research is in keeping with the responsibilities placed on this creative organization by 
Government and industry in solving complex problems "across the board" in both basic and advanced areas in the 
engineering and scientific fields. The company's abilities and potentials are greatly enhanced by completely equipped 
laboratory, testing and production facilities. I Allied Research offers unusual capabilities to both Government 
agencies and industry with problems bordering on the frontier of knowledge in . . . Aerodynamics 

Applied Mechanics 
Aircraft Operations 
» Chemistry 

Electronics and Instrumentation 
Geophysics 
Meteorology 
Nuclear Weapons Effects 
Physics Research 
Propulsion 
Systems Engineering 
Vibration Engineering 
Weapons Systems Analysis 

These unusually broad 
capabilities have created 
outstanding opportunities 
for those dedicated to 
working on the frontier 
of knowledge. Our latest 
capabilities and facilities 
brochure available on request. 




cumstances the power gain is expressed 
by the following: 

Power Gain = Cosh" a L 
Where “a" is proportional to the ca- 
pacitance variation and therefore to the 
square root of pump power. 

“L” is the length of the traveling 
wave section of the amplifier. 

The motion of individual electrons in 
an electron beam can be pumped para- 
metrically and made to grow. This is 
the principle upon which the electron- 
beam parametric amplifier operates. 

This process can be visualized by 
means of a mechanical analog of a single 
electron in the beam, consisting of a 
pendulum bob moving in simple har- 
monic motion. Assume that the pen- 
dulum bob is charged positively and 
that it swings across a uniform electric 
field whose magnitude can be varied 
at will. 

If the field is suddenly turned on 
whenever the pendulum reaches either 
end of its travel and suddenly turned 
off when the pendulum swings through 
the center equilibrium position, the 
motion of the pendulum will be in- 
creased or amplified by the pumping 
action of the electric field. 

Oscillating Electron 

When an electron in a beam is re- 
moved from its equilibrium position, it 
will oscillate around that position in 
such a way that its component of mo- 
tion in any plane containing the beam 
axis is simple harmonic motion. This 
is true for both transverse waves of elec- 
tron motion, such as cyclotron waves, 
and longitudinal waves, such as space 
charge waves. 

In this sense, the electron is anal- 
ogous to the pendulum bob and since 
the electron carries a charge it is an- 
alogous to the charged pendulum de- 
scribed. Similarly a suitable time-vary- 
ing electric field is also capable of pump- 
ing or amplifying the motion of the 
electron. Since the equilibrium posi- 
tion of the electron travels with the 
beam, the pumping field must also, in 
effect, travel with the beam. A traveling 
electric field of the proper kind can 
parametrically amplify the wave motion, 
for either transverse or longitudinal 
waves, of all the individual electrons in 

This type of parametric amplification 
is possible for both the so-called fast 
beam waves and the slow beam waves, 
a fact of great importance in achieving 
low-noise amplification. More conven- 
tional microwave tubes, such as the 
traveling-wave tube and klystron, am- 
plify by virtue of interaction of the field 
with a slow beam wave. 

It has been established theoretically 
that after the beam emerges from the 
electron gun, the noise present in the 
slow wave cannot be completely re- 
moved or canceled whereas complete 
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Now you can record test data on-the-spot. In both lab and field you 
get accuracies equal to or better than big, rack mounted units. Just pick 
up and move a multi-channel (up to 14) PI recorder/ reproducer as 
you would any other item of test equipment. 

Instead of 1,000-lb. cabinets, requiring 1000 watts, you’re working 
with recorders 10 times smaller and lighter, using 250 watts or less. 


In the field, you get laboratory performance under the most difficult 
environments. PI fits many places where 19-inch racks won't go. One 
man can carry a rugged PI recorder to virtually any test site. 


How did PI put precision in a small package? By combining transistor- 
ized electronics with unique stacked reel tape magazines. PI recorders 
use standard tapes and heads, are compatible in every way with standard 
recording practices and other recording equipment. 


>1 PS-207 Ser 
s l than b 2% 1< drift 


jnlt) 


DIRECT SYSTEM: S 


After you note these key specs, may we suggest you call your PI 
representative to arrange a demonstration? If you are uncertain who 
he is, please write direct. Address Dept. 0-511. 

Precision Is Portable 


PRECISION INSTRUMENT COMPANY 

1011 COMMERCIAL STREET • SAN CARLOS, CALIFORNIA • PHONE: LYTELL 1-4441 





PROBLEM: 



Measure angular 
acceleration accurately 

ANSWER: 

The New Donner 

Angular 

Accelerometer 


Light 


Compact 


High natural frequency 


THE FACTS ... As you are well aware, 
designing a good angular accelerometer is a 
tough technical task. Donner Scientific’s new 
unit is another successful chapter in a record 
of creative engineering. 

Chief applications for this unique 
force balance angular accelerom- 
eter are closing the servo loop on 
ground launching equipment for 
missiles and detecting the roll, 
pitch and yaw accelerations of 
missiles once they are airborne. 
In the latter application, the 
Model 4525 can replace some 
gyros and supplement others. 


Donner' s rugged new angular accelerometer 
weighs only 2 pounds. 

The Specs 

RANGES AVAILABLE 

From ±1 radian/sec 3 to ±50 rad/scc 2 to any 
intermediate range. 

FREQUENCY RESPONSES 

± 1 rad/sec 3 30 cps natural frequency (90* lag) 

± 10 rad/sec : 100 cps natural frequency (90* lag) 
OUTPUT, FULL SCALE 

±20 volts across a 12,500 ohm load 
RESOLUTION 0.01 % full scale or better 
LINEARITY 0.1% full scale 
HYSTERESIS Less than 0.01% full scale 
DAMPING 0.6 ± 0. 1 of critical 
SIZE 3.7" diameter x 3.7' high 
WEIGHT 2 pounds 


Operational diagram of Donner's new 
Model 4525 Angular Accelerometer. 
The mechanically rugged and electron- 
ically rigid Model 4525 is one more basic tech- 
nical contribution from an engineering team 
specializing in inertial systems interlocking 
time, acceleration, velocity, and other dynamic 
inputs. 

More Data Available— An illustrated 
4 page data file is yours for the asking. Please 
address Dept. 0511- A. 

DonntR = 

CONCORD, CALIFORNIA 



Mockups Facilitate Computer Production 

Mockups of computer components arc used by Librascopc, Inc., a subsidiary of General Pre- 
cision Equipment Corp., to facilitate development of efficient production methods. Mock- 
ups arc usually constructed of wood to follow in exact detail the dimensions and configura- 
tions of equipment which must be fitted to conform to specified cabinet dimensions and 
configurations. Worker is preparing cable harness on a mockup board which contains 
wooden subassemblies and terminal blocks in proper relationship to final equipment con- 
figuration. Detailed wooden subassemblies are on bench in foreground. 


noise removal is theoretically possible 
for the fast waves. 

There already is experimental con- 
firmation that the effective beam tem- 
perature of a fast cyclotron wave can 
be reduced to below 25K. 

Basic configuration of an electron 
beam parametric amplifier is shown in 
Fig. 5. The three sections of helix 
represent the input coupler, amplifying 
section where pump power is coupled 
into the beam, and the output coupler. 
The input coupler serves two functions: 
to couple out of the beam the entering 
fast-wave components of beam noise, 
thus cooling the beam, and simultane- 
ously to modulate the beam with a new 
fast wave corresponding to the input- 
signal. 

This type tube has more in common 
with the traveling-wave diode amplifier 
than with the cavity type diode ampli- 
fier. For example, both the traveling- 
wave diode amplifier and electron beam 
parametric amplifier can be relatively 
wide band and the relationship between 
gain and pump power is the same for 
both. 

(For details on electron-beam para- 
metric amplifier developed by Zenith, 
see Aviation Week, Sept. 1, 1958, p. 
64. For details on Bell Telephone Lab- 
oratories diode amplifier, see Aviation 
Week, Aug. 4, 1958, p. 69.) 


The general characteristic most 
sought in parametric amplifiers has 
been low-noise performance. A graphic 
presentation of excess noise tempera- 
tures achieved to date for both diode 
and electron-beam parametric ampli- 
fiers is shown in Fig. 6. 

However, there are other factors to 
be considered, depending upon the end 
application. I- or example, the cavity 
type diode amplifier is more rugged and 
less expensive than the traveling-wave 
type or electron-beam parametric ampli- 
fier. 

Another advantage of the cavity type 
is that it requires relatively little pump 
power. 

The main disadvantage of the cavity 
type diode parametric amplifier appears 
to be its inherent instability. If pump 
power changes very slightly the ampli- 
fier's gain can change drastically. 

This is illustrated in Fig. 7 which is 
based on calculated theoretical perform- 

For example, if the amplifier has an 
initial gain of 25 db. and pump power 
changes by only 0.1 db.. the cavity type 
parametric amplifier will experience a 
6 db. increase in gain compared with 
less than 0.5 db. for either a traveling- 
wave diode type or electron-beam para- 
metric amplifier. 

The cavity type is by nature com- 



NORD CT-20 

Turbo powered 
Radio controlled 
Target Drone 


Zero launched from its own porta- 
ble trailer, the CT-20 CAN BE 
EASILY TRANSPORTED AND 
OPERATED FROM unprepared 
areas. Recovery is by parachute. 

Designed and built to fly like a 
fighter, the CT-20 offers high per- 
formance at low' operating cost 
with a minimum of ground con- 
trol and support equipment. 

PERFORMANCE 
Speed (32,800 FT) 560 MPH 

Time to 32,000 FT 6 MIN. 

Service Ceiling 40,000 FT. 

Production is now underway to 
supply the French Army, Navy 
and Air Force. It has also been 
recommended for use by the US 
7th Army in Germany. 

For complete details write : 

NORD AVIATION 

Rue Beranger 

Chatillon/Seine/Paris, France 
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ROHR 

continues to pace industry in the field 
of metal structures. Current advanced 
programs are solving the problems 
of economical application of new and 


PROGRESSIVE 

METALS 


The ability of these materials to 
maintain structural integrity at great 
temperature ranges long ago 
earmarked them for important roles » 
in high speed aircraft and space 
vehicle development. 


Experienced engineers will find attractive openings within 
challenging commercial and military programs at Rohr. 


By their very nature, however, they 
are expensive and difficult to 
handle. Rohr’s concentration on 
putting these metals to work 
practically and economically is 
paying dividends to the aerospace 
industry. The swift new Lockheed 
JetStar, for example, will use 
Allegheny Ludlum’s A-286 in 
linkage and support structures of 
its thrust reversers. Techniques 
in welding and machining are 
being steadily improved on such 
advanced alloys as H-ll, General 
Electric’s Rene’ 41, and the more 
dramatic metals. 


Space Probe Radar 

Washington-Powerful radar with a 
1.000 ft. diameter antenna will be con- 
structed in Puerto Rico for the study 
of ionization effects of ballistic missile 
nose cone passage through the upper 
atmosphere during mid-course flight, for 
measurement of electron densities and 
temperatures in space and for radar map- 
ping of the moon and nearby planets, 
according to the Advanced Research 
Projects Agency. Construction of the 
radar was predicted by Aviation Week 
last Nov. 24 (p. 23). The S4.5 million 
facility will be constructed by Cornell 
University under Air Force contract. 
Novel antenna will consist of parabolic 
shaped hole scooped in the ground, cov- 

at 400 me. ? 


pletelv reciprocal and for best perform- 
ance requires the use of a circulator. 
The traveling-wave type can be designed 
to be non-reciprocal. In theory, it 
should be capable of short-circuit sta- 
bility but because of reflections within 
the transmission line, this is difficult 
to achieve in practice. 

The electron-beam type is by nature 
non-reciprocal because a signal applied 
to the output terminal can not be car- 
ried upstream by the beam to appear at 
the input terminal. In a sense the am- 
plifier provides its own built-in circu- 
lator and consequently is always short- 
circuit stable. 

Bandwidth 

Cavity type-amplifiers are inherently 
narrow band but special techniques can 
be used to increase the bandwidth. Pre- 
liminary experiments at Bell Telephone 
Laboratories indicate that a 40% band- 
width at 500 me. is possible in a practi- 
cal amplifier. When these techniques 
are not used, the bandwidth of the 
cavity type amplifier is a function of 
gain, as shown in Fig. 8. 

Theory indicates that the bandwidth 
of traveling-wave type and electron- 
beam type parametric amplifiers should 
not be a function of gain, but practice 
does not bear out theory in the case of 
the traveling-wave type. Bandwidths of 
40 me. have been achieved by Zenith 
in its electron-beam amplifier operating 
at UHF frequencies. Analvsis indicates 
this figure can be tripled at center fre- 
quencies below 1 ,300 me., with band- 
widths of 10% possible at higher fre- 
quencies. 

Insofar as upper frequency limit is 
concerned, diode type parametric am- 
plifiers have been operated at 10,000 
me. (X-band) with good low-noise per- 
formance at this frequency. The elec- 
tron-beam amplifier has been operated 
at frequencies as high as 4.000 me., 
and Zenith reports it is planning a de- 


RADOP GOES SUPERSONIC 

New Weapons Training System 
for Century Series Fighters 


Now, for the first time, operational Century Series 
fighter squadrons can support their own 
weapons training missions with a supersonic 
weapons training system. The new Del Mar 
RADOP (radar/optical) system features a 
probe-nose, Mach 1.5 target and a unique 
combination reel-launcher. 

The supersonic target provides radar 
reflectivity and infrared characteristics 
of multi-jet bombers and contains pro- 
visions for visual tracking at extreme 
ranges and high altitudes. The com- 
bination reel-launcher mounts on a 
single pylon and the launcher and 
target rotate from a horizontal 
to a down position for towing. 

These new Model DF-6MFC 
targets and Model DXL-6A 
reel-launchers are already in 
production and will soon 
be in service with opera- 
tional Air Force squad- 
rons ... as the ninth in a 
line of advanced weap- 
ons training systems 
from Del Mar. 



For further information on this or other Del Mar 
weapons training systems in use by the U. S. Air 
Force, U. S. Navy and NATO units, write to Dept. 
AW -810-3. 


with this steadily 


‘DeTTfavt, 


ENGINEERING LABORATORIES 
INTERNATIONAL AIRPORT • LOS ANGELES 45 • CALIFORNIA 
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HONEYCOMBS 

of Armco Stainless Steels Combine 

Lightness / High Strength / Resistance to Heat 



Armco PH 15-7 Mo and 17-7 PH Stainless Steels pro- 
vide a unique combination of advantages that enable 
you to design and produce maximum-performance 
honeycomb structures. These special aircraft steels: 

• Offer high strength-weight ratios up to 
900-1000 F. 

• Have excellent, minimum room temperature 
strengths. 

• Are Available in thin sheets and foil down 
to .001" thick. 

• Resist corrosion without plating or painting. 

• Are fabricated readily by standard production 
methods. 

• Yield more aircraft hardware per dollar. 

• Have been proved by performance. 

For complete information on the properties and fabri- 
cation of Armco’s Precipitation-Hardening Stainless 
Steels, fill out and mail the coupon. 


ARMCO STEEL CORPORATION 

1449 Curtis Street. Middletown. Ohio 

Send me design and fabrication data on 

□ Armco PH 15-7 Mo Stainless □ Armco 17-7 PH Stainless 


ARMCO STEEL 

| \jRM Co I Armco Division • Sheffield Division • The National Supply Company • Armco Drainage & Metal Products, 

1 \V/ 1 M l nc - • The Armco International Corporation • Union Wire Rope Corporation 


vice for X-band operation. However, 
the problems of fabricating an electron- 
beam parametric amplifier to the small 
dimensions required for extremely high 
frequencies suggests that the practical 
upper limit may be around 10.000 me. 

Expansions, Changes 
In Avionics Industry 

Convair Division of General Dy- 
namics Corp. has set up new electronics 
department at its San Diego Division 
"to facilitate further orderly expansion” 
in this field. R. E. Honer, former as- 
sistant chief engineer for electronics, has 
been named manager of new depart- 
ment. Other appointments include: 
\V. E. L. Bovce, program management; 
E. C. Oertcl, engineering; E. W. Carl- 
son; manufacturing; W. R. Rauth, cus- 
tomer requirements; \V. S. Stroud, ad- 
ministration. Department currently has 
750 employes, 500,000 sq. ft. of space 
in Convair’s Plant 1. 

Other recently announced changes, 
expansions and acquisitions in the avi- 
onics field include: 

• International Electronics Corp. (IN- 
TEC). Mineola, N. Y., will acquire 
Westbury Electronics, Inc., Westbury. 
N. Y„ maker of video and magnetic 
products. Combined organization will 
have gross sales of about S5 million in 
1959. Henry Abajian. president of new 
acquisition, becomes a vice president of 


• Librascope, Inc., subsidiary of General 
Precision Equipment Corp., has estab- 
lished new applied research department 
to investigate new concepts in solid 
state physics. Wayne Blackburn has 
been named director. 

• Telecomputing Corp., Los Angeles, 
has formed new Electronic Systems Di- 
vision through integration of its Bru- 
baker Electronics and Nuclear Instru- 
ments Divisions. Berne N. Fisher, 
former general manager of Brubaker, 
heads new division. 

• I la/el tine Research Corp., a subsidi- 
ary of Hazeltine Corp., is opening new 
research and development center in 
Plainview, N. Y. Jennings B. Down 
has been named president and Dr. R. K. 
Hcllmann, vice president of parent com- 
pany, is operating vice president and 
technical director of new operation. 

• Autonetics Division of North Ameri- 
can Aviation has established four sep- 
arate products divisions: Armament and 
Flight Controls, under C. A. Wolf; 
Computers and Data Systems, under 
N. F. Parker; Inertial Navigation, under 
S. F. Eycstonc; and Industrial Products, 
with E. A. Holmes, III, as operations 
manager. Each operations manager re- 
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Inertial Reference Unit Developed for Vega 

Inertial reference unit of Vega rocket vehicle's guidance system comprises stable platfonn 
(center, above), inside of which are three accelerometers and three gyroscopes. Cutaway 
models of accelerometer and gvroscopc arc at left and right, above. One-sixth model below 
shows configuration of 6,000-lb. thrust storable liquid propellant engine system which will be 
used as last stage of Vega. Large tanks arc for oxidizer and fuel. California Institute of 
Technology's Jet Propulsion Laboratory is developing Vega systems for National Aeronautics 
and Space Administration. 







How to remotely synchronize valves in a temperature range of -100° to 1200°. Or . . . 


. . . how to reduce weight of a 
remote control system by 54%- 
60%, space by 90%. Or, run 

without affecting conditions. 
Or, get precision response never 
possible before . . . with a system 
that is 95% efficient in a 90° bend. 


The "how” is with Teleflex® . . . the 
"why" is the exclusive Teleflex helix wire 
cable design. No remote control cable 
anywhere gives such high sensitivity and 
response . . . such a reduction in weight 
and backlash . . . such design freedom 
with straight line, angular and unlimited 


The technical advances made possible with 
Teleflex cable mean that Teleflex engi- 
neers have gone further and can offer 
more in the development of complete 
mechanical control systems for any pur- 
pose. Write today ... for catalog, or help 
on your specific problem. Teleflex Incor- 
porated, North Wales, Pennsylvania. 


TELEFLEX SYSTEMS offer unequaled design flexibility because they 
are the only systems to offer all three types of mechanical motion... 


TELEFLEX' 


S ports to John R. Moore, Autonctics 
3 general manager, and will be responsible 
H for product development, manufactur- 
uj ing and marketing. 

• Lcrco Electronics, Inc., Los Angeles, 
S has acquired control of Micro Gee Ptod- 
I ucts, Inc. New acquisition will con- 
I tinuc to opttatc as separate subsidiary, 
I with founders B W. McKaddcn and 
I David S York remaining as sice picsi- 
I dents in cliatgc of technical sales and 
I mcchanic-.il design, rcspcctiscly. Walter 
I E. Peterson has been named president 
I of new subsidiary. 

• Avien, Inc., has formed new Depart- 
.'■ l ment of Undersea Technology, to de- 
i velop instrumentation and propulsion 

systems for underseas applications. 
; W. M. Rand heads new department. 

• Sylvania will construct a 32,000 sq. ft. 
J plant in Santa Cruz, Calif., for manu- 
r. facturc of computer components, with 
[i completion scheduled for early next 


• Ling-Altcc Electronics will construct 
new 65,000 sq. ft. manufacturing build- 
ing at company’s Anaheim, Calif., facil- 
ity. Approximately 450 people will be 
employed in new facility. 

o Pacific Mercury Electronics, Sepul- 
veda, Calif., has purchased controlling 
interest in National Automation Corp. 

f — 'WIPRP' i 

FILTER CENTER 4= 
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► Transistors to Shed Cases— Bell Tele- 
phone Laboratories reportedly has made 
good progress toward developing a tech- 
nique for protecting transistor crystals 
from contamination without the need 
for a relatively large, hermetically scaled 
metal can. One promising approach is 
to use thermal oxidation or silicon 
crystal for encapsulation. Ironically, 
when the transistor was first developed 
it was one of the smallest components 
used in an electronic circuit. But with 
recent advances in deposited resistors, 
capacitors and conductors for microcir- 
cuitry, the transistor has become one of 
the largest components. 

► Collins Radio Co. received an order 
for more than 5231,000 worth of dop- 
pler radar navigation systems for instal- 
lation on Trans-Canada Air Lines' 
Douglas DC-8s. Six FM-CW doppler 
systems are to be installed and five will 
be spares. TCA also has an option to 
purchase 10 additional systems from 
Collins. Deliveries begin January, 1960. 

► Two prototypes of AN/ARC-54 FM 
receiver-transmitter and two prototypes 
of AN/ARR-49 have been delivered to 


U.S. Army Signal Corps by Collins 
Radio Co.’ Development contract for 
the equipment totals approximately 
S2.4 million, calls for delivery of 37 
prototype models of each equipment in 
1961. ARC- 54 use a double-conversion 
superheterodyne type transmitter-re- 
ceiver. operating on 800 channels cover- 
ing 30 to 69.95 me. with 50 kc. spacing 
and anv 50 channels can be preset. 
ARR-49 is the receiver unit. 

► Nortronics Division of Northrop 
Corp. will begin construction of an un- 
derground research and development 
laboratory in Anaheim, Calif., for ad- 
vanced engineering studies in the field 
of passive countermeasures rockets. 
Underground complex will include 
small research and development labora- 
tory, static test firing range, and maga- 
zine for storing detonators and non- 
explosive propellants. Approximately 
30 technical personnel will work in 
the complex. 

► Radiation, Inc.’s Florida Division has 
been awarded a contract for approxim- 
atelv S400,000 by Northrop Corp.’s 
Norair Division to design, build and test 
an advanced flight test data acquisition 
and data processing system in connec- 
tion with the Northrop N-l 56F flight 
program. Equipment will include an 
airborne automatic digital data acquisi- 
tion system for rapid conversion of air- 
borne input analog data for recording 
on magnetic tape and subsequent com- 
puter operations. 

Significant new developments in 
semiconductor and electron beam am- 
plifiers and display devices reported dur- 
ing recent National Conference on 
Electron Devices in Washington, in- 
clude the following: 

► Circlotron Amplifier— New type am- 
plifier, called the Circlotron, which 
combines principles of the magnetron 
and traveling-wave-tube, was reported 
by J. Kline of Sanders Associates, 
Nashua, N. H. Experimental tubes 
built to date have yielded gains greater 
than 20 db. at X-band over a 5% band- 
width with peak power outputs of one 
to 10 kw. Bandwidths of 13% have 
been achieved at lower gains. Tube 
has an efficiency of 30% to 60%, 
Kline reported. Tire Circlotron em- 
ploys a one-port, re-entrant, magne- 
tron structure which obtains its high 
gain by internal regenerative feedback 
and its wide bandwidth by heavy load 
damping. Ferrite circulator is used to 
separate input and output signals. 

► Super-Power Klystrons— Four-cavity 
klystron tube capable of delivering 20 
megawatts with efficiency of 40% with 
gain of about 40 db. was described by 
four French scientists from Compagnie 
Generale de Telegraphic Sans Fils. The 



FERTILE 


Utilizing its dust-free as- 
sembly and testing facilities, 
FRI develops new and 
practical solutions to prob- 
lems in fluid flow control. 
Simplified fluid handling 
systems and components 
for aircraft, missiles and 
nuclear applications are 
now a reality. 

FRI thinks beyond the 
obvious to span a problem 
fully. Every design concept 
. . . each manufacturing 
skill ... is applied with 
precision and care for the 
cleanliness and close tol- 
erance demanded in exotic 
fuel control and cryogenics. 
This FRI approach could 
supply the answer to your 
fluid handling problem. 
Write us about it. 



Dtnvtr: Price Engine-ring Saint Auac., 
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IN THE LAST THIRTEEN 
YEARS SCHULZ TOOL & 
MANUFACTURING CO. HAS 
PRODUCED OVER TWO MIL- 
LION FUEL CONTROL COM- 
PONENTS FOR THE AIRCRAFT 
INDUSTRY AND THE MILI- 
TARY SERVICES. 


WE ARE PLEASED OF THIS 
RECORD FOR IT EXPRESSES 
INDUSTRY CONFIDENCE IN 
OUR ABILITY TO DESIGN, DE- 
VELOP AND MANUFACTURE 
THE INCREASING COMPLEX 
EQUIPMENT REQUIRED IN 
PRESENT DAY FUEL SYSTEMS. 


THIS RECORD OF EXPERI- 
ENCE AND ABILITY IS AVAIL- 
ABLE TO ASSIST YOU IN ANY' 
FUEL CONTROL REQUIRE- 
MENTS YOU MAY HAVE. 




OUR PEOPLE WILL WELCOME 
THE OPPORTUNITY TO CALL 
ON YOU. 


IN LATE 1959 WE 
WILL HAVE DOUBLED 
OUR PRESENT 
FACILITIES. WE ARE 
CONFIDENT THAT THIS 
EXPANSION WILL 
SERVE YOU BETTER. 





425 SO. PINE ST., SAN GABRIEL, CALIF. • EASTERN REPRESENTATIVES-EAST COAST ENGINEERING SALES AND SERVICE... 1405 NORTHERN BlVD., ROSLYN, NEW YORK 


FLY THE 
GATEWAY 
ROUTE TO 
THE "HEART” 
OF HISTORIC 
AFRICA 



scientists are P. Caliour, G. Dube, G. 
Guilbaud and P. Pallucl. 

► Wideband Super-Power Klystrons— 
L-band pulsed klystron, with band- 
width of approximately 1 5% and power 
output in the megawatt range, has 
been developed by Varian Associates. 
Development was reported by W. 
Beaver, G. Carvotakis, G. Huffman and 
N. Taylor. 

► Selective-Erasure Storage Tube— New 
direct-view halftone storage tube, which 
permits rapid erasure of one or more of 
the smallest written elements without 
erasing entire display as in previous 
storage tubes, was reported by N. IT. 
Lehrer, of Hughes Research Labora- 
tories, Culver City, Calif. New tube 
also permits non-storage writing, i.e. 
the presentation of information on the 
tube face without disturbing written 
or erased areas of the storage target. 
Tube employs special storage target 
which exhibits dual charging phe- 
nomena. Depending upon the incident 
beam energy, the storage surface can be 
positively charged by secondary emis- 
sion or it can be charged negatively by 
bombardment induced conductivity. 
At lower beam energies, the secondary 
emission effect predominates, while at 
higher energies the induced conduc- 
tivity predominates, Lehrer reported. 




from Frankfurt (now 3 Bights weekly) to 
Greece, Egypt, Sudan, Ethiopia and Kenya. 
Incomparable service. 

Visit one of our 5,000 offices in the United 
States and Europe — your travel agent. 
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► Microwave Transistor— Germanium P- 
N-P mesa transistor with diffused base 
and alloyed emitter developed by Bell 
Telephone Laboratories can be oper- 
ated at 3,000 me. at an oscillator or 
amplifier, or can be used in feedback 
amplifiers requiring bandwidths of 500 
me., according to a report by R. E. 
Davis, C. A. Bittmann, R. J. Gnaed- 
inger. 

► New Diode for Parametric Amplifiers 
-Silver-bonded diode, which is superior 
to gold-bonded diodes for use in para- 
metric amplifiers, was described in a 
report by three Japanese scientists, S. 
Kita, K. Sugiyama and T. Ikajima, of 
the Nippon Telegraph and Telephone 
Public Corp., Tokyo. Scientists reported 
that new silver bonded diodes have been 
used to construct a parametric amplifier 
for operation at 6,000 me. which ex- 
hibits bandwidth of 40 me., gain of 20 
db. and a noise figure of about 5 db. 

► Hypersensitive Silicon Capacitor- 
Hypersensitive voltage-variable silicon 
capacitor having a range of 10:1 varia- 
tion in capacitance for a 10:1 change 
in voltage was described by H. D. 
Frazier, of Pacific Semiconductors, Inc., 
Culver City, Calif. New units have 
Q-values greater than 50 at frequency 
of 50 me. and a maximum capacitance 
of 20 Mfd. to 1,000 Mfd. 



vibration pickup 

l x 1.42 SMALL 
2% oz. LIGHT 


VIBRAMITE 

Highly sensitive . . . damped, yet with 
flat response to 2000 cps . . . omnidi- 
rectional... -85 ‘ to 500"F range. 
Most advanced instrument of its type 
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NICKEL BASE ALLOY 

FORGINGS 

WITH 

GUARANTEED 

PROPERTIES 

FOR 

IMPROVEMENTS IN 

— weight 

— reliability 

— performance 


Lj'OTurs % 
RadJJfen'Vn Area, % 



Guaranteed Minimu 


TENSILE PROPERTIES: 


Ultimate Strength, psi 
.2% Yield Strength, psi 
.02% Yield Strength, ps 
Elongation (% in 2') 


1 80,000 
I 32,000 
I 20.000 
12 


135.000 
1 1 5,000 

100.000 
13 
18 




Forgings of other Nickel Base Alloys with superior guaranteed prop- 
erties are also available. Wyman-Gordon is prepared to serve you at 
the design, engineering and purchasing stages of your developments. 


WYMAN - GORDON 


of Aluminum Magnesium Steel Titanium . 


FORGINGS 

. and Beryllium Molybdenum Columbium and other 


GRAFTON MASSACHUSETTS 


DETROIT MICHIGAN 
FORT WORTH TEXAS 


WORCESTER MASSACHUSETTS 


MANAGEMENT 


Job Survey Cites Administration Apathy 


Every few months, trade and tech- 
nical magazines cry about an engineer/ 
scientist shortage that doesn’t exist. 
Three years ago we conducted a com- 
prehensive, nation-wide survey of engi- 
neer recruitment practices. Results, 
published by Aviation Week Jan. 21, 
1957 (p. 97), proved the shortage was 
in personnel practices, not in available 
engineers. 

Management displayed marked inter- 
est in this survey. Many companies 
(the least flagrant violators) expressed a 
desire to improve their own personnel 
administration. A survev taken re- 
cently, however, proses that no appre- 
ciable changes have been made. If 
anything, the situation is worse than it 
was, particularly with reference to 
senior engineers. 

In exchange for unlimited clerical 
assistance, 226 engineers primarily in 
the missile/ space industry, gave us their 
job-hunting result file and answered an 
exhaustive questionnaire. Legitimate 
resumes were sent to companies all over 
the U. S.; applications were filed; inter- 
views were arranged; new positions were 
accepted. Conclusions: 

• Of every 10 resumes submitted, two 
were ignored. 

• Of every 10 applications submitted, 
two were ignored; two elicited turned 
down letters despite the fact that the 
information was exactly the same as 
that in the resume; four took longer 
than five weeks to reply, and two re- 
sulted in personal interviews. 

• Of the personal interviews, one of 
every two took in excess of six weeks 
to follow a verbal offer with a written 

Paid Expenses 

Of the 226 engineers and scientists 
who answered our questionnaire, 58 
paid their own expenses for the initial 
interview because it took the prospec- 
tive employer too long to issue the 
invitation-to-travel. 

Twenty-three respondents did not ac- 
cept the position they preferred, the one 
that would have made full and com- 
plete use of their capabilities, because 
the companies took too long to make a 
firm offer. Examples cited below are 
typical of all 23: 

• Human Engineer with six years’ ex- 
perience in space research was inter- 
viewed and verbally accepted by Q 
Company. He resigned his position in 
anticipation of the forthcoming offer. 
One month and four phone calls later, 
the formal offer had not arrived. Was 


the delay caused by reference check? 
Clearance? Work history? No. The 
personnel administration could not 
agree on a salary. Human Engineer ap- 
plied elsewhere, took a lesser, less ful- 
filling job because he could not afford 
to wait indefinitely for Q Company to 
reach a salary decision. 

• Missile Engineer was v erbally accepted 
during personal interview Oct. 1. "We 
need you desperately and immediately,” 
lie was told. His reporting date of Nov. 
1 was reluctantly accepted, even though 
it was considered "too distant.” He re- 
turned to his home to wait for the 
formal offer. It had not arrived by 
Nov. 1 despite the fact that he was 
still needed "desperately and immedi- 
ately.” What was the holdup? The 
personnel department had not allocated 
spaces. By the time spaces had been 
allocated, Missile Engineer had gone 
to work elsewhere. 

• Aerodynamicist with 12 years’ experi- 
ence was placed by an “executive 
search” employment agency. Three 
representatives of one company inter- 
viewed him with the final word being, 
“We’ll let you know your reporting 
location in a week.” Six weeks later he 
received a telegram from a fourth repre- 
sentative of the same company asking 
him to come to another city for still 
another interview. He accepted another 
position. 

These are not isolated cases. Com- 
panies spend in excess of S8.7 million 
annually in recruitment advertising, plus 
millions more to bring engineers to the 
facility for personal interview, only to 
have all efforts bog down in paperwork 
that should have been completed be- 
fore the ads ever appeared in print. 

Outstanding engineers and scientists 
arc shunted from one untenable job to 
another, their full abilities never used. 
The “right” job eludes them primarily 
because of poor personnel administra- 
tion. When an experienced technical 
man answers an ad, he’s looking for a 
job. If verbal job offers cannot be 
followcd-up within 1 0 days by firm offers, 
respondents felt that the companv had 
no right to advertise the job or inter- 
view the prospective cinplove. 


Di. Max A. Pape and Nikki Kaye, 
who prepared this survev, were part- 
ners in Pape Research Associates at Los 
Angeles, Calif. Dr. Pape since has 
joined Hughes Aircraft Co. Systems 
Analysis Laboratory and Miss Kaye is 
a magazine editor. 


In the published report of our origi- 
nal survey three years ago, the outstand- 
ing complaint was that personnel peo- 
ple were unable to read and interpret 
applications. Three years later, this 
complaint is louder than ever. For cx- 

• Engineer applying for a position in 
weapon systems analysis gives as back- 
ground "logistics.” The answer— 
“You’re not interested in us; we deal 
with hardware.” (Logistics is liard- 

• Engineer applying for an administra- 
tive position, turned down because 
"We want someone with R & D ex- 
perience.” Applicant had spent six 
years with Air Research and Develop- 
ment Command— as stated in both 
resume and application. 

• Resume and application show appli- 
cant holds a doctorate. Only one com- 
pany in 10 read the resume or applica- 
tion carefully enough to address the 
applicant as "doctor.” 

Paperwork Delay 

Within many organizations, depart- 
ments are urgently in need of technical 
help. Companies advertise, interview, 
hire, but months pass before the pro- 
spective employe joins the company. 
Nine times out of 10, the delay is 
caused by poor paperwork routine. 
Money, time and effort are wasted be- 
cause of inability to interpret a resume. 
When personnel people do not know 
where in a company to send a resume, 
they manage to kill at least 14 days’ 
time by insisting on a formal applica- 
tion blank which usually contains no 
information not contained in the 
resume. (Many of the over-long, over- 
detailed application blanks neglected to 
mention security clearance.) 

Over the years a formidable wall of 
misunderstanding has grown between 
the technologically advanced and ad- 
ministrative personnel. Our 226 re- 
spondents considered treatment on the 
part of personnel departments to be 
part of the Great Leveling Process, 
or a further manifestation of the rift 
between the non-technical and the 
technologically advanced. Our survey 
showed conclusively that engineers and 
scientists move from company to com- 
pany not necessarily for more monev, 
but for a chance to work in human and 
professional dignity. 

Respondents are attracted, and favor- 
ably impressed by intelligent, fast action 
on the part of personnel people. Un- 
necessarv delavs send them to other 
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In achieving airborne radar reliability... 

HAZELTIBTE 
SPECIFIES V.lrf TAPER TECHNIQUE 



Designed for this U. S. military Airborne Early Warning Radar plane is one of the most important radar systems 
in the free world — Hazeltine Corporation’s new AN/APS-95. Developed for duty around the clock in all weather, 
it cannot fail. 

And— because it must not fail, Hazeltine engineers specified A-MP Solderless Taper Pins and matching Blocks 
for all critical circuits. A-MP Taper Technique gives Hazeltine the uniform top reliability and compact size it 
demands as well as great versatility: formed or pre-insulated solid taper pins in three series; wide size range of stack- 
able one- or two-piece blocks plus precision crimping tools. Everything is solderless, of course. 

Industry-proved reliability can be yours too, with this outstanding A-MP Taper Technique. Write today for 


AMP Incorporated 


GENERAL. OFFICES: 


HARRISBURG, PENNSYLVANIA 
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companies. Like workers in other 
fields, the technologically advanced feel 
a need-to-be-needed. It seems the un- 
expressed aim of administrative person- 
nel to kill this need in the hiring 
process. 

Letters of turndown arc always 
touchy. Although engineers do not 
pass around the letters, they do pass 
around the sour taste. One company’s 
"we regret” letter, sent to a scientist 
with 14 years’ experience, was signed 
by the College Placement Advisor. This 
one letter has cost the company at least 
20 applicants. 

Most companies (eight out of 10) do 
not return personal papers, photostatic 
copies of college credits, or copies of 
published papers, nor do they reply to 
letters asking for the return of these 
papers. Although most letters of turn- 
down use the phrase, "we will keep 
vour application in our active file,” later 
inquiry produces a blank. 

The wall between personnel people 
and the engineers is growing higher and 
thicker. Show the engineer or scientist 
that he is needed, wanted, important 
and he’ll work longer hours for less 
money. Continue letting him know 
he’s merely a body, just one-of-manv, 
and costs increase in salary, relocation 
expense and replacement. Tire time 
has come for a reappraisal. 

Temco Receives More 
Corvus Commitments 

Dallas, Tex.— “Significant” follow-on 
commitments on the Corvus air-to-sur- 
face “stand-off” weapon system for 
Navy are now being made formal, ac- 
cording to Temco Aircraft Corp. Presi- 
dent Robert McCulloch. 

This was one of the encouraging 
items reported during revelation of the 
company’s sales for the first nine 
months of this year, which totaled S77,- 
785,740 providing net earnings of SS64,- 
400, equal to 51 cents on the common 
stock outstanding. Sales for the com- 
parable period last year were S89.705.- 
771 and earnings were $1,820,600 or 
SI. 07 per share. 

Decrease in profits was laid to costs 
of setting up production facilities at the 
company’s subsidiary Fenske. Fedrick 
& Miller, Inc., which is marketing the 
Iconorama multi-channel air and sur- 
face traffic plotting system and increased 
diversion of funds toward research 
and development programs. 

He reported that orders received by 
Temco are up 26.6% and he believes 
the company is “at the bottom” of a 
declining curve of business. 

Backlog of firm orders, letters of in- 
tent and contracts under negotiation 
amounted to SI 00,000.000 as of Sept. 
30, compared with $103 million a year 



Miniature 

Electric Power Supply 


THE NBO —Advanced missile weapons systems require a second- 
ary power source to supply precise electrical power for such 
functions as fuzing, telemetering, and guidance. Power supply 
reliability, and package weight and size are critical. Environ- 
mental conditions are extreme. 

THE OBJECTIVE -Because of their proved reliability, turbogener- 
ators offer an optimum solution to the problem of precise power 
outputs over a wide range of ambient temperatures. The objec- 
tive of an intensive TAPeo-sponsored design and development 
program was to miniaturize turbogenerators to meet weight and 
envelope requirements. 

TAPCO'S CONCEPT —With the benefit of many years of experi- 
ence with turbines, alternators and controls. Tapco engineers 
have designed and developed Miniaps— a solid-fuel miniature 
turbogenerator with multiple output capacities. 

Miniaps is a compact and light-weight, self-contained and 
self-regulated secondary power system. It includes a high-speed 
turbine and a compound electrical generator on a single shaft, 
and an interchangeable, plug-in type transistorized speed control. 
A gas generator utilizing a solid propellant completes the minia- 
turized package. 

One of the significant features of the Miniaps is the capacity to 
produce up to four different outputs of AC and DC, with AC 
frequencies precisely controlled. One version produces 50 watts 
of power for 90 seconds duration, yet weighs only 3 Vi pounds 
and is less than eight inches long. Other versions produce up to 
200 watts. Duration of outputs can be varied by increasing or 
decreasing the size of propellant grain. 

Miniaps was developed at Tapco within a 4-month schedule, 
and preliminary evaluation testing has been accomplished with 
success. The unit functions reliably in the temperature range of 
—65° to 4- 160° ambients, delivering required outputs for the 
desired periods of time. 

We would welcome an opportunity to tell you more about 
Miniaps, and to discuss with you the application of Tapco- 
developed miniature secondary power systems in your current 
and future programs. 



TAPCO GROUP 

Thompson Romo Wooldridge Inc. 
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HYDRODYNAMIC containment of the gaseous fuel in a gaseous 

Rockets of this type can theoretically operate at temperatures sev- 
eral times higher than the solid fuel nuclear rocket which requires 
a heat exchanger made of solid materials. In the gaseous reactor 


above, the light propellant is heated by diffusing through the heavy 
fissionable fuel which is kept away from the center by centrifugal 
action. Studies to determine the practicality of gaseous core rockets 
using hydrodynamic containment of the fuel arc being conducted 
by Princeton' University, the AEC and the NASA. 


© AVIATION WEEK 


Advanced Nuclear Space Units Probed 



SOLID FUEL nuclear rocket in which the nozzle is a part of the reactor is being studied to 
increase specific impulse. Theoretically, a large quantity of energy can be added to an 
exhaust flow using this type of constant temperature nozzle. Exit Mach numbers up to five 
are believed possible. This prediction depends on efficient supersonic heat transfer from 
the nozzle wall to a dissociating propellant. Tests to determine if this is practical are 
planned. 


By J. S. Blitz, Jr. 

Washington— Detailed study of pos- 
sible configurations for nuclear rocket 
space propulsion systems is now ex- 
panding well beyond the Kiwi-A type 
solid-fuel reactor, high-pressure experi- 
mental engine under study by the 
Atomic Energy" Commission at Jackass 
Flats, New (AW Feb. 16, p. 49). 

Advanced studies arc in progress at 
a number of educational institutions, 
the AEC and the National Aeronau- 
tics and Space Administration. Variety 
of the work being undertaken by educa- 
tional institutions are indicated by the 
projects under consideration by Jerry 
Grey, Princeton University professor of 
Aeronautical Engineering. They in- 

• Gaseous fuel nuclear rockets that em- 
ploy hydrodynamic containment of the 
fissionable material. A specific impulse 
of over 2,000 sec. at a vehicle thrust-to- 
weight ratio of 1.0 appear possible with 
gaseous fuel rockets because the trans- 
fer of nuclear heat is not limited to the 
allowable operating temperature of a 
solid material heat exchanger. 

• Kiwi-A-typc solid fuel reactor rockets 
that have a chamber pressure of less 
than 1 psi. Almost complete dissocia- 
tion of the propellant is a possibility 
under these low pressures so that the 
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SPACE TECHNOLOGY 


LOWERING chamber pressure is one of the ideas being investigated to increase the specific impulse of a Kiwi-A type solid-fuel heat 
exchanger nuclear rocket. Normally, the chamber pressure on this type of rocket would be several hundred psi., but dropping it to 0.2 psi. 
would cause almost complete dissociation of liquid hydrogen propellant, lower the mass of its exhaust particles up to 40% and, therefore, 
raise its specific impulse the same amount. Schematic (above) of a low pressure nuclear rocket illustrates the fact that it would not 
need a propellant pump or turbine. Possibly nozzle could be cooled by radiation, eliminate any regenerator or film cooling arrangements. 


specific impulse using liquid hydrogen 
could be increased by almost 40%. 

• Large solid-fuel nuclear rockets in 
which the nozzle is a part of the reactor. 
This arrangement provides an approxi- 
mation of an isothermal nozzle and al- 
lows energy to be added to the propel- 
lant flow over the entire length of the 
engine. 

Advanced studies are in progress at 
a number of educational institutions, 
the Atomic Energy Commission and 
the National Aeronautics and Space 

A gaseous core nuclear rocket using 
hydrodynamic containment of the fis- 
sionable fuel was studied by Dr. Grey 
as an alternative to electromagnetic 
containment with its requirement for 
heavy coils and power generating sys- 
tem. Hydrodynamic containment is 
possible because the mass of the fission- 
able atoms is much higher than that of 
the propellant. 

If a mixture of fissionable fuel ele- 
ments and propellant is injected tan- 
gentially and at high velocity into a 
cylindrical combustion chamber, a con- 
centration of gaseous fuel builds up 
near the wall. The propellant will dif- 
fuse through the fuel to the center of 
the chamber and stream out of the 
nozzle. 

As the fuel mass builds up, it will 
become critical and begin to heat the 
propellant which also acts as a moder- 
ator for the fission reaction. The tem- 
perature of this reaction could be sev- 
eral times higher than the 6,000F now 
considered to be an absolute maximum 
for solid fuel reactors. Heating of the 


wall by conduction from the hot gases 
will be negligible because of the film 
cooling provided by the cold incoming 
propellant. Maximum temperatures in 
the rocket would be determined by the 
large thermal radiation of the reacting 

It is reasonably certain that the hy- 
drodynamic containment scheme would 
help eradicate one of the main objec- 
tions raised in the past against the use 
of a gaseous core rocket— that exhaust- 
ing fissionable material out of the rocket 
at a rapid rate when a uniform mixture 
of fuel and propellant was considered 
would create an unacceptable hazard. 


It is believed that the amount of 
radioactive material spewed out during 
the flight of a rocket using hydrody- 
namic containment would be smaller 
than that released by a small bomb. 
This would be within safety limits, but 
it could still create a considerable con- 
troversy. 

However, there are a number of un- 
certainties regarding the present theo- 
retical studies which could make the 
practicality and feasibility of gaseous 
core rockets doubtful. 

The first major uncertainty is the be- 
havior and control of the critical mass 
of fissionable material swirling around 


MAGNETIC containment for the fuel in a gaseous core nuclear rocket is the basic alternative 
to hydrodynamic containment. At the high operating temperatures of these rockets, the 
fuel would be completely ionized and could be squeezed to the center of the chamber by 
a "magnetic mirror” arrangement. It is possible that operating difficulties with these two 
basic containment ideas would require that they be combined. A combination system 
might use rotating fields to swirl fuel so that it would collect near walls by centrifugal action. 
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the inside of such a rocket. Fissionable the rocket and, as critical mass was 

elements would have to be injected at a neared, the flow reduced to pure pro- 
definite rate into the propellant to start pellant. 



Rocket Powered by Nuclear Bombs 

Artist’s conception of rocket powered by the explosions from a series of small nuclear 
bombs is shown above. This general concept is being investigated under the Atomic Energy 
Commission's Project Orion. General Atomics Division of General Dynamics Corp. has the 
principal industry contract under this project. Past objections to this type of rocket have 
been the great structural weight needed to resist the explosions, low average thrust-to- 
weight ratio and low average specific impulse. Interest continues to be shown in this funda- 
mental idea, however. In the sketch above the solid propellant in the hemispherical base of 
the rocket might be replaced by the injection of a liquid fuel which would serve the same 
purpose of increasing the weight of the exhaust during each bomb explosion. 



Isothermal Nozzle Increases Rocket Power 

Theoretical increase in rocket performance that can be obtained with the use of the 
isothermal nozzle is shown above. Present opinion is that an exit Mach number of 5 can be 
obtained. If this is true, the use of a propellant such as dissociating hydrogen with a ratio 
of specific heats near 1.67 would make possible a three-fold improvement in the specific 
impulse of nuclear rockets. 


Accurate control of the rocket’s 
power by varying the temperature of 
this fuel mass is now a matter of some 
considerable doubt. 

Crucial Separation 

Crucial fuel separation and control 
experiments are now in progress in sev- 
eral U.S. laboratories. The results of 
this work sponsored by the Atomic 
Energy' Commission and the National 
Aeronautics and Space Administration 
will be a major factor in determining 
the feasibility of hydrodynamic con- 
tainment of a gaseous core reactor. 

Another lack of experimental data 
which has forced broad assumptions and 
possibly serious errors in the theoretical 
studies of this engine, is in connection 
with the thermal emissivity of com- 
paratively dense high temperature gases. 
Until this is known it will not be pos- 
sible to determine just what the heat 
transfer to the combustion chamber 
walls will be and how high the allowable 
operating temperature can go. Knowl- 
edge of dense nigh temperature plasmas 
is growing rapidly with contributions 
being made by laboratories in a number 
of countries. 

Engine Description 

Engineering problems connected with 
a gaseous core rocket would be formid- 
able. 

They are illustrated by a descrip- 
tion of the engine within the limits of 
present knowledge: 

• Diameter of combustion chamber, 5 
to 50 ft. in diameter. 

• Minimum practical thrust, .5 million 
to 10 million lb. 

• Minimum chamber inlet pressure, 100 
to 5,000 atmospheres. 

• Minimum useful temperature of gase- 
ous fuel, 30,000 to 100,000 deg. Ran- 

• Propellant injection would have to 
occur through numerous small orifices, 
making combustion chamber walls es- 
sentially porous. 

Alternative 

An alternative to pure hydrodynamic 
or electromagnetic containment which 
may prove attractive is a combination of 
the two. In this arrangement, the ion- 
ized fuel would be swirled by rotating 
magnetic fields, but separation and con- 
tainment would depend upon centrif- 
ugal action rather than by squeezing the 
fuel plasma. The disadvantages of the 
large electrical system would be present, 
but it would be one way of circumvent- 
ing the requirement for very high pres- 
sure drops in the chamber wall. Other 
configurations might prove necessary' as 
design information becomes more con- 

The fact that low pressures and high 
temperatures tend to promote the dis- 
sociation of gases has opened a new area 
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EFFECT of dropping the chamber pressure 
in a “conventional” Kiwi-A type heat ex- 
changer reactor nuclear rocket is shown 
in the curves above. Specific impulse im- 
provement with the low chamber pressure 
would result from almost complete dissocia- 
tion of the liquid hydrogen propellant so 
that the mass of the exhaust particles would 
be reduced. 

of study which would not be of interest 
for chemical fueled rockets but may 
prove useful for nuclear rockets. 

Splitting the molecular bonds of the 
propellant gases during dissociation 
"soaks up” a large quantity of energy 
which could be used to increase the ex- 
haust velocity and performance of a 
rocket. This sacrifice in energy and ex- 
haust velocity cannot be tolerated in a 
chemical rocket. The finite limitation 
of available energy in chemical rockets 
requires that dissociation at the nozzle 
exits be kept to a minimum. If the most 
efficient energy' expenditure is to be 
maintained, dissociation losses in the 
combustion chamber and nozzle throat 
must be counteracted by recombination 
and energy release during the tempera- 
ture drop and expansion of the flow in 
the nozzle. 

Efficiency Losses 

This situation is reversed in the case 
of the nuclear rocket with its essentially 
unlimited energy. Efficiency losses can 
be accepted. It would be of no concern 
that a large amount of energy was lost 
in completely dissociated exhaust flow 
it an increase in exhaust vclocitv could 
be achieved (provided that allowable 
reactor power density is not exceeded). 
In fact, dissociation would help in this 
case because it would lower the mass of 
the exhaust particles and raise the spe- 
cific impulse even more. 

Studies at Princeton are directed 
toward obtaining experimental proof 
that dissociating propellants can be 
used in practical engines to achieve the 
theoretically predicted improvements in 
specific impulse. Two types of engines 
arc under investigation. 

The first is the low pressure rocket 
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FUTURE! 


Po YOU Know 

. . . the field of ELECTRONICS is the most advanced and 
fastest growing in the world, offering the largest range of 
jobs for technicians and engineers in history? 

Do YOU Know 

. . , PHILCO TechRep is the world's largest Field Service- 
organization and because of-this leadership can offer you— 
* unlimited advancement 


• opportunity to work any place in the world 

• experience in the most advanced fields of electronics and 
guided missiles 

• personal security, real challenge, top salary and com- 
pensation for your skills 

Do YOU Know 

• Philco electronic experts help prepare you for your 
TechRep Service career 

• Philco's especially written Home Study Course keeps you 
posted on latest electronic techniques, including radar, 

, guided missiles and transistors 

• Philco provides financial assistance to continue your 
education 


Po YOU Know 

. . . Philco not only will help you select the position in 
Electronics best suited to you but can and will provide you 
with periodic reports as to the openings in our world-wide 
organization for which you may be qualified. 

Get The FACTS About Yout Fufute With Philco: 

Send Now to Dept. 1 S-A 

for The Complete Story on What Makes The Philco TechRep Division — 


”Fiwl 9u £ml>l!w)Mwt Ohpwfuttifiej" 

PHILCO TECHREP DIVISION 

22nd & LEHIGH AVE., PHILADELPHIA 32, PA. 
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*^ikorsky S-62 
—an amphibian 
turbocopter 
of proved 
reliability 


VERSATILE— Rescue work, towing, patrol, passenger or cargo carry- 
ing— even work as a flying crane— are easy for Sikorsky's 
turbine-powered S-62. A boat hull and wheels permit oper- 
ation from land, shipboard, water, snow, ice, mud— almost 
any surface. All-weather equipment is optional. 

RELIABLE— The S-62's dynamic components have been proved by 
more than 1,100,000 flight hours, assuring unequalled 
reliability. Above: Widely tested throughout the world, the 
S-62 laries on the Grand Canal, Venice, during a tour of 
Europe. 

HIGH FLYING-Hovering up to 15,000 feet with full gross weight and 
rescue missions at altitudes over 20,000 feet— important 
in mountainous areas — these are among the S-62’s per- 
formance features. 

HARD WORKING-A range of 245 miles, a useful load of 2900 pounds, 
an external load of 2500 pounds on a cargo sling, a pas- 
senger capacity of 12 plus crew, a towing capability of 
4000 pounds tension, a rescue hoist capacity of 600 
pounds, and a spacious 14 foot cabin— these are other 
attractions of the S-62. 


SIKORSKY AIRCRAFT, Stratford, Connecticut 

A division of United Aircraft Corporation 


with the "conventional" Kiwi-A-type 
solid fuel reactor. With a very low 
chamber pressure in the neighborhood 
of 0.2 psi. and the 5,500F maximum 
temperatures of the heat exchanger 
reactor, a large percentage of the pro- 

E llant will be dissociated when it 
ves the engine with little recombi- 
nation occurring in the nozzle. The 
mass of the exhaust would be lowered 
and the specific impulse increased bv 
as much as 40%. The curves on p. 129 
are theoretical estimates of the per- 
formance of this type rocket. 

Space Use 

The low chamber pressure gives this 
rocket a small thrust capacity and a 
thrust-to-weight ratio of less than one, 
confining its use to space. Two possi- 
ble advantages other than the improved 
specific impulse are an uncooled nozzle 
and no requirement for a propellant 
pump and gas turbine to drive it. Low 
pressure on the propellant tanks would 
ensure proper feed, and radiation cool- 
ing of the nozzle might be adequate. 

From a standpoint of possible gain 
in specific impulse, the isothermal 
nozzle is much more attractive than 
the low pressure rocket. The principal 
point is to show that the walls of a 
heated nozzle would add a large 
amount of energy to a supersonic flow 
of dissociated propellant gas. Heating 
a gas under these conditions is the 
exact reverse of the nose cone cooling 
problem during high velocity re-entry 
into the atmosphere. 

Theoretically, it appears that heat 
transfer from a wall to a gas will be 
more effective if the gas is partly dis- 
sociated. The heat transfer is pro- 
portional to the difference between 
wall temperature and the temperature 
the gas reaches simply by passing 
through the boundary layer and being 
brought to rest at the wall surface. 
The latter is known as the adiabatic 
wall temperature. In a non-dissociating 
gas, this temperature is high and not 
too different from the gas stagnation 
temperature. 

The heat transfer in this case would 
be low. 

If a dissociating propellant is con- 
sidered, the degree of dissociation in- 
creases as the relatively “cold” propel- 
lant moves toward the heated walls and 
its velocity drops. The adiabatic wall 
temperature of this propellant is well 
below that of the non-dissociating type 
because the “energy sink” of dissocia- 
tion reduces the stagnation tempera- 
ture. 

Therefore, the heat transfer to a 
dissociating gas is high when compared 
with the non-dissociating class. One 
of the big questions surrounding the 
practical use of this mechanism is the 
diffusion rate of the “cold” gas through 




IRON FIREMAN 


NV3203 VERTICAL 

GYROSCOPE 


Compact, low cost 
roll and pitch control 
for pilotless 
aircraft 

Designed specifically for <T 
applications, the Iron Fireman 
Model NV3203 features 
relatively simple • ••■ 
design and construction . 
incorporates maximum 
reliability -and 
performance in a 
small compact, 
low-cost package 
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SECRET OF SUCCESS... 

consultation with Flexonics 
metal ducting experts 
at the inception of design 


In the proved design of the General Electric J79 engine that powers 
the USAF Lockheed F-104, early consultation with Flexonics ducting 
engineers resulted in appreciable time and money savings. 

With the backing of Flexonics exclusive manufacturing and forming 
methods, Flexonics men can make recommendations that simplify 
design and get the job done faster. The earlier you call Flexonics, the 
more savings possible. 

For the most experienced and authoritative recommendations cover- 
ing ducting systems, flexible connectors, bellows, and metal, aircraft 
synthetic, and Flexonics-T (Teflon) hoses— contact your Flexonics Sales 
Engineer or write for Flexonics Aeronautical Engineering Manual. 





AERONAUTICAL DIVISION 


FLEXONICS CORPORATION • 1302 SOUTH THIRD AVENUE • MAYWOOD, ILLINOIS 
INDUSTRIAL HOSE • EXPANSION JOINT • BELLOWS ■ AERONAUTICAL • AUTOMOTIVE 
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General Electric Ion Generator Has Space Application 

General Electric has successfully obtained electrical power from an ionized gas flow with a new device called a mcgnetohydrodynamic 
generator. Absence of moving parts makes a unit a possibility for an auxiliary power source for space vehicles. Prototype MHD genera- 
tor, shown at left, is bolted to top of General Electric's large air arc, the source of the ionized gas (a rocket exhaust or other high tempera- 
ture gas— from 5,000 to 6.000F— also would suffice). Vertical steel cylinder in the center, flanked by the two poles of an electromagnet 
(black sections), contains the heart of the unit— a molded quartz generator with a narrow channel located on top of a hollow graphite 
cylinder. The graphite cylinder (above right), directs the hot ionized gas into the quartz channel and out the top of the cylinder. Attached 
to opposite narrow sides of the quartz channel and protruding through the steel casing are two graphite electrodes. Flush against the broad 
sides of the quartz channel are the pole pieces that carry the magnetic field to the sides of the quartz channel. In operation, the hot ionized 
gas flows up between the poles of the electromagnet, cutting the magnetic lines of force and creating a voltage. 


Soviets Say Moon’s Far Side 
Shows Continental Structure 


the boundary laver. If it turns out that 
this rate is much lower than predicted, 
very long nozzles would be needed to 
add a useful amount of energy to the 
exhaust. 

The weight of these nozzles could 
preclude their use. 

Potential Speed 

It is believed by those studying the 
problem that energy addition in a 
nozzle of reasonable length will allow 
exhaust Mach numbers approaching 

The curve on p. 128 shows that 
the accomplishment might allow the 
specific impulse to be improved by 
a factor of three if propellants with 
high gammas such as highly dissociated 
hydrogen were used. 

Schematically, the appearance of a 
nuclear rocket with an isothcnnal 
nozzle is shown on p. 126 (bottom). 
The thrust-to-weight ratio of such an 
engine would be less than unity because 
of its large size and low chamber pres- 
sure. It would be useful only in space. 

New experimental program at Prince- 
ton now being planned is designed to 
prove or disprove these predictions. 
Methane or ammonia will be used to 
determine the exact effectiveness of 
supersonic heat transfer to dissociating 


Washington— Far side of the moon 
has a predominantly continental struc- 
ture with fewer “seas,” Assures and rays 
than the near side, according to Soviet 
scientists who have studied photographs 
relayed to earth from the third Russian 
lunar probe (AW Oct. 12, p. 28; Nov. 

2, p. 26). 

This is “extremely important for an- 
swering the question of how the lunar 
relief was formed" and is contradictory 
to the thcorv held by Franz of Germany 
that there should be a huge sea in the 
center of the far side, Alexander Mar- 
kov, head of a planetary study group 
at Leningrad’s Pulkovo Observatory, 
told Tass news service. Markov said 
the photographs are being studied to 
see whether craters predicted by Wil- 
kins of Britain are located as his hypo- 
thetical chart shows. 

Further Studies 

Further astronomical and geological 
studies will be made by rockets to help 
determine why huge depressions or 
“seas” developed on the side but not 
the far side, Markov said. Soviet scien- 
tists believe this happened because 


greater temperature fluctuations occur- 
ring on the near side during lunar 
eclipses “caused a more extensive crack- 
ing of the lunar crust on this side. . . . 
Another factor influencing formation of 
the relief of the moon’s reverse side . . . 
is that it is not shielded by the earth 
from the meteorites that strike it in 
greater quantities than the visible lunar 
disk. 

“Finally, influenced by the earth’s 
gravitational pull, the tidal wave in the 
lunar crust and core should be stronger 
on the earthward side of the inoon.” 

Fewer Fissures 

Lunar specialist Vladimir Yezerskiv 
of the Kharkov Observatory was quoted 
by Tass as saying that the far side has 
fewer Assures than the 500 or so that 
appear on the near side. 

Yezerskiv said the photos of the far 
side lack the white rays that are clearly 
noticeable on photos taken of the earth- 
ward side at full moon. Although the 
nature of the rays has not been Anally 
established, many years of work at the 
observatory headed by Nikolai Baraba- 
shov “provide reasons for the belief 
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■ RELlABLE-More than 10,000 units now in aircraft and missile use. ■ LONG LIFE -Atmosphere 
seal and rugged construction assure more than 100,000 cycles. ® LIGHT WEIGHT— Less than 7 ounces. 
Tubular design makes mounting easy. • FULL RANGE— Mechanical setting permits pressure range to 
4000 psi. Switch is protected against overpressure. ® QUALIFIED-Per MIL-E-5272. ® DIFFERENTIAL 
SETTING— ±3%. ■ OPERATING MEDIUM -Hydraulic oil, fuel or gas. ■ The 95000 Series Pressure 
Switch is but one of hundreds of valves and switches designed and produced by HYDRAULIC RESEARCH 
during the past 15 years for aircraft and missile application. They meet standard requirements, or 
can be modified for specific needs. ■ Originators of the dry torque motor servo valve, HYDRAULIC 
RESEARCH also designs, develops and produces complete servo packages for flight control systems. 


l MiMIM X 




iiiiiiiiliiliiBUBBiiiiil 


HYDRAULIC RESEARCH 

and Mann fact nrini/ Coaipaa;/ 

Subsidiary of Bell Aircraft Corp. 

2835 N. Naomi Street, Burbank, Calif., Victoria 9-6111 

REPRESENTATIVES: Toronto, Ontario, Aircraft Appliances & Equipment Limited, 585 Dixon Road. Post Office Box 177 • Grand Prairie. Texas, E.S. Belts, Post Otfice 
Box 1107 • Seattle, Washington. C & H Supply Co., Administration Building. King County Airport • Wichita, Kansas. C & H Supply Co., 1725 East 2nd Street 
• Crave Coour, Missouri, R.F. Carlson, fl Spoede Acres • Norrkoping, Sweden, A.B. Hydraulmekano, Butangsgalan 36-38 • Hamden. Connecticut, Northeast Sales 
Engineering Co., 3013 Dixwell e Long Island, New York, Russell Associates, Inc., 165 Orinoco Drive. Brightwaters • Orlando. Floti 


FRICTION ELIMINATED TO ACHIEVE 


Ifa, iM, P&l^ObMMCe 



FOR SPRING RESTRAINED 

ACCELEROMETERS 


The virtual elimination of friction in both these 
new Honeywell linear accelerometers is made 
possible by a unique web spring suspension. This 
feature combined with an 
electro-magnetic pick-off 
permits resolutions of ex- 
tremely low level inputs. 

These two instruments 
span the entire range of 
dynamic performance. 



The LA-600 with its magnetic damping is used 
for higher natural frequency applications. The 
LA-700 with its compensated fluid damping is 
designed for lower natural frequency applica- 
tions. Write for Bulletins LA-600 and LA-700 to 
Minneapolis-Honeywell, Boston Division, 40 
Life Street, Boston 35, Mass. 
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■it these are formations of some white 
(stance filling in the narrow and deep 
lial fissures,” Tass said. 

Detailed analysis of the lunar photos 
11 require more than a month, accord- 
ig to Alexander Ncsmcyanov, head of 
he Soviet Academy of Sciences. He 
lid the penetration of outer space be- 
an by “such daring leaps and bounds” 
the lunar probe “will not stop.” 
Primarily because of the sun’s influ- 
j on the trajectory, the photographic 
■obe’s apogee is increasing, having 
.■ached 300,000 mi. from earth on Oct. 
6, the Russians said. Consequently, 
he altitude of the perigee is decreasing. 
c the probe should pass to the south 
f the moon on its next close approach, 
it did on the photographic run, the 
■robe’s life would be greatly increased, 
hey said. 

Possibly through a translation error, 
■no report here indicated that the first 
nd second Soviet lunar probes might 
ave carried cameras. This report, 
ranslated from Pravda, did not agree 
,-ith a Tass report of the same dav. 

"The over-all volume of scientific in- 
ormation transmitted along the radio 
ontact channel, including shots of the 
.ages of the moon, greatly surpassed 
volume of photographic informa- 
l which was transmitted from the 
and second Soviet cosmic rockets,” 
Pravda report said. The Tass re- 
t used almost the same phrasing but 
not include the word “photo- 
phic.” 

Signals carrying the photo images 
t.e recorded on earth by four different 
icans, according to Pravda. It said the 
:cording was done "by special devices 
n a photographic film, on tape reeord- 
rs possessing a high degree of stability 
tape speed, on long-persistent cath- 
de ray tubes, and on open recording 
ovices using electrochemical paper.” 

jOnvair Establishes 
space Research Unit 

Ft. Worth, Tex.— An applied research 
iction which will concentrate initially 
n the environments and conditions 
urrounding space vehicles has been 
ormally created at Convair’s Ft. Worth 
division. Such knowledge is essential 
or the design of vehicles of the type 
”onvair anticipates for the future, ac- 
cording to physicist Dr. E. Leigh 
iecrest, who is in charge of the new 

Initially the section, a part of the 
livision’s engineering department, will 
.■oncentrate on such subjects as the na- 
ure of the outer atmosphere, physics of 
igh-energv particles and astronomical 
cienccs. 



Lewis Research Center Space Ship Concept 

Lewis Research Center concept of a hypothetical four-stage chemical rocket space 
vehicle would carry eight men on a round trip between earth and Mars satellite orbits. 
Upper structure at right is detachable living quarters; unit also carries the chemical rocket 
vehicle for a soft landing on Mars. Space ship itself is designed for operations in gravity- 
free areas, not to land on Mars, according to National Aeronautics and Space Administration. 
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Reliability is assured. . . 




WITH GSE EQUIPMENT BY WESTERN GEAR! 

The Achilles Heel of all aviation equipment is reliability. At Western Gear, we have identified 
our product contributions with the slogan, "The Difference is Reliability." Western Gear 
produces test stands and consoles that are designed with capabilities to quickly and efficiently 
check out wide varieties of both airborne and ground equipment. The console illustrated 
is indicative of Western Gear design and productivity; it was specifically designed 
to completely, quickly and accurately check out the Vari-Duct Drive used on the Convair F-106. 

In this instance, the drive is also our product. No matter what your test requirements 
may be, Western Gear can make an outstanding contribution to the effective solution of 
your problem. Write, wire or telephone ni 

“ the difference is reliability” 


FINANCIAL 


Nine-Month Reports in Aviation 
Industry Generally Show Declines 


Nine-month financial reports of major 
aviation industry companies generally 
were off compared with last year, but 
there were hopeful signs such as Boeing 
Airplane Co.’s improvement in the 
third quarter. 

Boeing reported that a substantial 
portion of the estimated loss on its 
commercial jet transport program would 
be written off by year-end and that this 
should contribute to improved earnings 
in 1960. 

Lockheed Aircraft Co. reported a 
third quarter net loss of $2,840,000 be- 
cause of adjustments of $13.5 million 
in write-offs for its turboprop Electra 
transport, all made in the third quarter. 
However, this places the bulk of the 
Electra costs behind the company. This 
figure included some Electra vibration 
modification costs but was not solely 
confined to that item. 

General Dynamics reported lower 
earnings, not only because of the Con- 
vair 880/600 development but also be- 
cause of increased borrowing to meet 
engineering and development costs on 
other projects. 

Fairchild Engine & Airplane Co., 
which lost $5 million last year because 
of expenses of its F-27 turboprop trans- 
port, reported a $728,000 profit for the 
nine months this year on sales of 
$86,217,000. Republic Aviation re- 
ported sales increased but profits fell. 

Martin Co. reported increases in 
earnings and sales for the first nine 
months. Bell Aircraft Corp. and Temco 
Aircraft Corp., like Boeing, reported 
that sales and earnings for the nine 
months were down compared with last 

Boeing’s third quarter sales total— 
$643,972,770— and earnings-$4,614,- 

993— accounted for slightly more than 
half of its nine month totals. These 
were $1,131,066,874 for sales and $8,- 
166,681 for earnings, the latter equiva- 
lent to $1.11 a share. 

Last vear the nine-month figures 
were $1,276,095,539 for sales and $27,- 
328,805 for earnings, equal to $3.73 a 
share. Transition to fixed price con- 
tracts for the B-52G and Bomarc con- 
tributed to the third quarter earnings 
improvement. 

Partly explaining the big drop in 
earnings on a relatively small drop in 
sales is the fact that Boeing wrote off 
$40,100,000 on its commercial trans- 
port project during the first nine 
months. Of this $9,400,000 repre- 


sented the amount necessary to reduce 
work-in-progress charges on the 707 to 
estimated proportionate sales value. 

With the transport program expenses 
written off, any additional orders would 
contribute that much more proportion- 
ately to earnings. 

Boeing’s backlog at Sept. 30 was 
$2,170 million compared with $2,387 
million June 30. The September back- 
log includes $695 million in commer- 
cial orders. 

Martin’s nine month sales were 
S377.73S.136 compared with $355,532,- 
639 for the same period last year, and 
Martin Chairman George M. Bunker 
predicts sales for the full year will ex- 
ceed $500 million. 

Earnings for the company increased 
from $7,303,320 or $2.50 a share last 
year to $9,425,789 or S3.22 a share this 
year. Details of the other nine-month 

• Bell Aircraft Corp. reported sales of 
$94,920,189 and earnings of $1,516,- 
098 or 56 cents a share, a drop from 
S141 ,365,876 in sales and $3,386,936 
for the comparable period last year. 
Bell Chairman Leston Fancuf said the 
decline in earnings was the result of 
a decline in defense business in its Ni- 


agara Division and certain unusual ex- 
penses there, apparently references of 
research and development expense on 
the Dvna-Soar program in which Bell 
was a competitor on a team with Mar- 
tin. 

• General Dynamics nine month sales 
were SI, 186,046,000, approximately 
$32 million more than sales for the 
same period last vear. Net income this 
vear was S16,845,000 or $1.70 a share 
compared with $28,740,000 or S2.92 
a share last vear. Total development 
expense on the Convair jet transport 
was $65 million as of Sept. 30. Backlog 
for the corporation on that date was 
an all-time high of $2,502 million. 

• Lockheed reported earnings for the 
nine months or $6,197,000 or S8 cents 
a share compared with $13,482,000 or 
S2.ll a share for the same period last 
year. Sales— two-fifths of which were in 
the missile or space field— totaled $939,- 
108.000, a 36% increase over last year. 
Backlog stands at $1,059 million. Com- 
mercial sales for the period were $203 
million. 

• Republic reported sales increasing 
from $133,545,062 for the period last 
vear to $1 52,952,050 this vear, but earn- 
ings fell to $2,640,254 or'S1.79 a share 
compared with $3,918,363 or S2.66 a 
share. Republic reported a $500 million 
backlog, primarily in the F-105 pro- 

• McDonnell Aircraft Corp. for the first 
quarter of its fiscal year reported earn- 



Von Karman AEDC Facility Dedicated 


Von Karman Gas Dynamics facility at Arnold Engineering Development Center attracted 
top missile and space figures for its dedication. Inspecting models used in the high 
velocity wind tunnels are, from left. Dr. Theodore von Karman; Lt. Gen. Bernard A. 
Schriever, commander Air Research and Development Command; Dr. Hugh Dryden, 
deputy administrator. National Aeronautics and Space Administration; Dr. J. V. Charyk. 
USAF assistant secretary for research and development, and Maj. Gen. Troup Miller, Jr., 
AEDC commander. Models are an Atlas wind tunnel test shape (center) and an AGARD 
tunnel calibration shape at the left. 
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AN ASW SYSTEM. ..DISPLAY/AIRBORNE RECEI VER/SONOBUOYS 


Anti-submarine warfare equipment designed, 
developed and produced by The Magnavox 
Company, in conjunction with the Navy De- 
partment, provides patrol aircraft with eyes 
that see underwater by day and by night. The 
AN /ASA-16 Display System, together with 
SONOBUOYS, AN/ARR-26 Receiver systems 
and other associated equipment provide air- 
craft with a clear picture of the ocean-depths 
below them. They are part of the continuing 
contributions of The Magnavox Company in 
aiding the U.S. Navy to combat the growing 
submarine menace. 



MAGNAVOX capabilities are in The Fields Of Air- 
borne Radar, ASH', Communications, Navigation 
Equipments, Fusing and Data Handling . . . your 
inquiries are invited. 


PRODUCTS 
THAT SEE BY 
THEMSELVES 



Magnavo 


ings of 52,423,692 or S1.47 a share on 
sales of $99,157,661. This compared 
with earnings of 52,012,071 or 51.22 a 
share on sales of S109.003.509 last 
year. This represented an increase in 
profit margin from 1.8% last year to 
2.4% this year. Backlog on Sept. 30 
was 5613 million compared with 5472 
million on that date last year. 

New Offerings 

Hydromatics, Inc., Livingston, N. J-; 
principal business the manufacture and 
sale of ball valves used by the missile 
and aircraft industry. Offering is 105,- 
000 shares of common stock for public 
sale; 80,000 shares to be sold by the 
company, and 25,000, representing out- 
standing stock, by the present holders. 
Proceeds will be added to working capi- 
tal; a portion will be used to retire 
short-term bank borrowings and to pur- 
chase additional machinery and cquip- 

Tennessee Gas Transmission Co., 
Houston, Tex., owner of a half interest 
in Grand Central Rocket Co., Red- 
lands, Calif. Offering is 300,000 shares 
of cumulative convertible second pre- 
ferred stock (SI 00 par) for public sale. 
Proceeds will be applied against out- 
standing short-term notes issued under 
the company’s revolving credit agree- 
ment, proceeds from which were used 
in the expansion of company proper- 
ties. The current expansion program 
will require expenditures of 564 mil- 

Dyna-Therm Chemical Corp., Culver 
City, Calif.; principal business the 
manufacture and sale of flame-retarding 
and heat-resisting coatings, including a 
mastic-type coating for military and in- 
dustriafuse. Offering is 200,000 shares 
of capital stock for public sale at S3 
per share. Proceeds will be used to pay 
a part of the purchase price of the 
stock of Plas-Kem Corp., a subsidiary; 
to pav a 560,000 bank loan; the bal- 
ance for working capital. 

Consolidated Diesel Electric Coq>., 
Stamford, Conn., engaged in the design 
and production of specialized lines of 
equipment for the support and servic- 
ing of missiles and military and com- 
mercial aircraft. Offering is 51,000,000 
of 6% convertible debentures, due 
1975, for public sale at 100% of prin- 
cipal amount. Proceeds will be used 
to discharge "Sunday indebtedness” of 
subsidiaries; to replenish working capi- 
tal; to finance increasing commercial 
business of the parent and subsidiaries, 
and other corporate purposes. The com- 
pany has arranged to procure a long- 
term loan, conditional upon sale of 
the debentures, the proceeds to be used 
in large part to refund most of the out- 


tomorrow 

for holders of advanced degrees now exist in Boeing Wichita’s tremen- 
dously expanded long-range research and development program for 
PHYSICISTS or ELECTRICAL RESEARCH ENGINEERS to conduct acoustics 
and noise control research supporting advanced designs; to analyze 
survival properties of advanced vehicles in present and future environ- 
ments; and evaluate the potential of vehicle defense proposals . . . 
ANTENNA DESIGN ENGINEERS to conduct research and development 
leading to miniaturization of antennas by use of loading dielectrics 
and/or ferrites . . . CONFIGURATION DESIGNERS to create military 
and civilian vehicle designs based on general missions param- 
eters . . . DYNAMIC LOADS ENGINEERS to conduct research 
in existing and future air/space loads . . . OPERATIONS 
AND WEAPONS SYSTEM ANALYSTS to estimate operational 
utilities of various devices under study by Advanced 
Design and recommended optimum design param- 
eters, using advanced (IBM-709) computer 
aids. Qualified engineers should 
communicate their interest in 


any of these top positions 
to Employment Manager, 
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I need creative engineers for 
advanced gyro and 
electrical components design ft 


"Way back in 1949, my team at Honeywell developed and flight tested 
the floated gyro for control systems. Since then we have become the 
focal point for a multi-million dollar component development program, 
supporting the inertial navigation industry. This is, perhaps, the most 
advanced program of its kind. It has expanded rapidly and is now in 
need of additional top level engineers. 

"The men I need to work with me are creative men— able to 
develop advanced concepts for gyros and to follow through on their 
projects. The work includes all areas of gyro design. It involves pre- 
cision gyro and accelerometer design, hydro-dynamic bearings, vibratory 
mechanisms, precision electric suspension techniques, gyro magnetics, 
and ferro-electric motors. 

"The people I want have a minimum of two years’ (and up to 
twenty years’) experience in such areas as precision gyro mechanics, 
servo techniques, digital data handling, electronics packaging, advanced 
instrumentation, or magnetic component design. 

“If you are such a person, I'd like to hear from you. Just drop 
a line to my technical director, Mr. Bruce D. Wood, including perti- 
nent information on your background, interests, and accomplishments. 
He’ll arrange a meeting— to answer your questions— to discuss your 
plans and the possibility of a career with Honeywell." 

Write: Bruce D. Wood, Technical Director, Dept. 66F. 


W Y MINNEAPOLIS -■ 

Honeywell 

AERONAUTICAL DIVISION 


H] 


1433 Stinson Blvd., N. E„ Minneapolis 13, Minn. 

Fine opportunities also exist in other Honeywell development and manufacturing 
facilities in Boston, Philadelphia, Los Angeles, Minneapolis, Seattle, St. Peters- 
burg, Chicago and Freeport, Illinois and Denver. Send resume to H. T. Bckslrom, 
Dept. 66F, Director of Employment, Minneapolis Honeywell, Minneapolis 8. 


standing obligations incurred to fi- 
nance the acquisition of the business 
now conducted by the Hammond Valve 
Corp. subsidiary. 

Gulton Industries, Inc., Metuchen, 
N. ]., will offer 60,000 shares of com- 
mon stock, the proceeds to be used for 
general purposes including retirement 
of $300,000 of bank loans incurred to 
carry inventories and a $300,000 pro- 
gram to build and equip a new plant 
for the company's battery division. The 
company develops and manufactures 
electronic, electromechanical, and elec- 
troacoustic components and instru- 
ments for military and commercial use. 

Mergers And 
Acquisitions 

Del Mar Engineering Laboratories of 
Los Angeles has acquired Eleetromation 
Co., Santa Monica, Calif., as a wholly- 
owned subsidiary which will provide 
Del Mar with a separate facility and 
organization for missile subsystems de- 
velopment. No management changes 
are anticipated. The subsidiary will 
serve as a military sales company en- 

f iged in research and development. 

lectromation has been manufacturing 
components for missile guidance ap- 
plications, and producing Kinevox mo- 
tion picture sound equipment. 

Consolidated Electrodynamics Corp. 
and Bell & Howell Co. boards ap- 
proved merger terms calling for distri- 
bution of three Bell & Howell shares 
for each four now held and for Con- 
solidated shareholders to receive one 
share of the Bell & Howell common 
for one of Consolidated following this 
move. Consolidated makes aircraft 
and missile test equipment, electronic 
instrumentation, magnetic tape for 
data processing and vacuum systems 
and controls. 

Stauffer Chemical Co. is proposing 
a merger with Victor Chemical Works 
on the basis of exchanging one share of 
Stauffer common for one share of 
Victor, exclusive of Victor shares al- 
ready owned by Stauffer, and one share 
of Victor preferred for a newly author- 
ized share of Stauffer 3i% cumulative 
preferred. 

Telecomputing Corp., Los Angeles, 
acquired the Monrovia Aviation Corp., 
a wholly owned subsidiary of the Carrier 
Corp., for a purchase price in excess of 
52 million. The sale by Carrier marks 
its intention for greater concentration 
in other areas, especially in its air con- 
ditioning business. Monrovia supplies 
structural subassemblies for the Boeing 
KC-135 and 707. wing tanks for the 
Lockheed F-104 and for various mis- 
siles including the Atlas and the Bo- 
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Helping to guarantee a vital 
"something” for a rainy day 

hallicrafters * 

The effectiveness of America’s defense “umbrella”— today 
and tomorrow— depends on instant availability of superior elec- 
tronics weapons. 

For over seven years, the Hallicrafters company has been 
answering this urgent need with >QRC — Quick Reaction 
Capability. 

For your electronic requirements . . . from single circuit to 
complete system ... for application on land, sea, air or space 
. . . Hallicrafters QRC can provide you with this unique design 
and production service in electronics. 

hallicrafters (ft company 

MILITARY ELECTRONICS DIVISION ^™’cHICAGO 24, ILLINOIS 

URGENT PROBLEMS RELIABLY SOLVED 



ENGINEERS: Join our rapidly expand- 
ing QRC team now. For complete 
Information address your Inquiry to: 
William F. Frankart, Director of Engl- 


Financial Briefs 

General Precision Equipment Corp. 
expects sales this year to exceed S200 
million for the first time. Nine month 
sales totaled SI 56,420,302 compared 
with $122,772,431 for the same period 
last year and earnings increased sharply 
from $915,612 or 5 cents a share last 
year to $3,043,628 or $1.91 a share. 
Backlog as of Sept. 30 was S202 mil- 
lion, compared with $168 million Dec. 
% 1958. 

International Aviation Underwriters, 
Inc., San Francisco, is a new aviation 
insurance pool, reportedly the first in 
the U. S. to have headquarters on the 
West Coast. Included in the pool are 
the Peerless Insurance Co., the Stuy- 
vesant Insurance Co., the American 
Fire and Casualty Co., the St. Louis 
Fire and Marine Insurance Co., the 
Transit Casualty Co., the Equity Gen- 
eral Insurance Co., the New Zealand 
Insurance Co. and the Standard Insur- 
ance Co. C. Anthony Winscr is pres- 

Westinghousc Electric Corp. direc- 
tors recommended a hvo-for-onc stock 
split for shareholder approval. Report- 
ing strong increases in defense orders, 
the company said sales for nine months 
were $1,408 million compared with 


SI, 384 million last vear and net in- 
come was $56,225,000 or $3.17 a share, 
a 14.7% increase over the same period 
last year. 

Radiation, Inc., Melbourne, Fla., re- 
ported sales and earnings increased for 
its fiscal year ended Aug. 28. I he com- 
parable figures: sales this year $14,005,- 
734. last year S10, 079,882; earnings, 
S5S8,993 or 66 cents a share this vear, 
S488.738 or 53 cents a share last year. 

Loral Electronics Corp. reported first 
half sales of $6,810,000, double the 
S3, 2 20,000 for the same period last 
year, and earnings of S249,468, com- 
pared with $52,040 a year ago. 

Ryan Aeronautical Co. declared a 
regular quarterly dividend of 5 cents 
per share on common capital stock pay- 
able Dec. 4 to stockholders of record 
Nov. 13. Stockholders also approved 
increase in authorized common stock 
available for issuance from two to three 
million shares with a stock option plan 
for selected employes. Optional plan 
would be limited to 100,000 shares. 

Rolls-Royce, Ltd. earnings are not 
coming up to expectations this year. 
Backlog is running down and profit 
margins are getting narrower, the com- 
pany says. In the first six months of 


this year, total sales, at $123.2 million, 
were $2.8 million less than in the cor- 
responding period of 1958. Backlog 
now stands at $294 million, $22.4 mil- 
lion less than in early 1959. 

Perkin-Elmer Corp. reported sales 
increased 16% to $17,514,079 for its 
fiscal year ended July 31. Earnings were 
$900,779 or 80 cents a share after a 
stock split a 20% increase over last 
year's $751,158 or 72 cents a share. 

Siegler Corp. reported 1959 sales of 
$77,074,442 and earnings of $2,203,022 
or $1.36 a share for its 1959 fiscal year. 
Last year sales were $72,955,449, and 
earnings were $1,215,930 or 80 cents 
a share. 

Thiokol Chemical Corp. reported 
nine months sales of $127,883,796 
compared with $54,607,976 for the 
same period last vear. Earnings rose 
134% to $4,060,355 or 92 cents a 

Garrett Corp. reported first quarter 
sales of $50,027,782 and earnings of 
$1,444,750 or $1.40 a share. This com- 
pares with sales of $37,698,430 and 
earnings of $451,786 or 44 cents a share 
for the same period last year, marked 
by unusually heavy expense for pro- 
posals. 


ENGINEERS 

FOR ADVANCED RESEARCH IN 

HYDRAULIC SERVO VALVES 
PNEUMATIC SERVO VALVES 

ALSO OTHER HYDRAULIC & PNEUMATIC VALVES FOR 
HIGH PERFORMANCE FLIGHT APPLICATIONS 

B.S.M.E. OR M.S.M.E. DEGREE REQUIRED 

WITH MINIMUM OF 2 YEARS EXPERIENCE 

Please send resume to W. C. Walker- Engineering Employment Manager 
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Metallurgical Memo from General Electric 



How Rene 4rcombines WORKABILITY 
with high strength in a conical forging for jets 


Metallurgical Products Department 
reports on a super alloy— and on how its 
unique properties assure its role in 
supersonic metallurgy 

General Electric’s Rene 41 super-strong, high-tempera- 
ture alloy offers many things to the aircraft and space-age 
industries. Take workability, for example. 

This front conical turbine shaft for a jet engine is a 
forged, backward extrusion. The alloy requires excellent 
workability. And, because of the part it plays in the 
functioning of the engine, high strength at high tempera- 
tures is a must. The answer: Rene 41 alloy! 


Made by the General Electric vacuum-induction-melt- 
ing process, Rene 41 is virtually free from impurities; can 
be successfully forged, welded, or formed. With greater 
tensile and stress rupture strengths, Rend 41 permits 
higher operating temperatures; provides increased engine 
efficiency in jet aircraft. No alloy with comparable 
mechanical properties can approach the workability of 
Rend 41! 

Got a design problem? Choose from General Electric’s 
variety of high-purity, vacuum-melted alloys in sheets, 
bars, billets, wire, or castings. For detailed information— 
or the assistance of one of our engineers— write today to: 
Metallurgical Products Department of General Electric 
Company, 11107 E. 8 Mile Road, Detroit 32, Michigan. 


CARBOLOYa CEMENTED CARBIDES • 


METALLURGICAL PRODUCTS DEPARTMENT 

general!!! electric 

ADE DIAMONDS . MAGNETIC MATERIALS • THERMISTORS • IHYRITE® ■ VACUUM-MELTED ALLOYS 


WHO'S WHERE 


(Continued from page 23) 

Changes 

John R. Morton, production engineering 
manager, Whittaker Controls Division, Tele- 
computing Corp., Los Angeles. Calif. 

Robert E. Miller, manager. Advanced 
tywelopment Staff, Melpar, Inc., Falls 
Church, Va. Also: Dr. Charles E. Berg- 
man, appointed an associate on the staff. 

National Engineering Science Co., Pasa- 
dena, Calif., has announced the following 
appointments to NESCO's senior technical 
staff: Dr. Sedat Serdengecti, Dr. George N. 
Tyson, Jr., and Dr. Herbert Landesman. 

Norman Pell, sales manager, Ketay De- 
partment, Commack, N. Y., Nordcn Divi- 
sion of United Aircraft Corp. 

Bertram Klein, chief of structures, Solar 
Aircraft Co., San Diego, Calif. 

John R. Quinn, manager-marketing opera- 
tions, Eitcl-McCullough, Inc., San Carlos, 
Calif. 

A. J. Quackenbush, assistant to the direc- 
tor of flight and testing, Douglas Aircraft 
Company, Inc., Santa Monica, Calif. R. W. 
Goedhart succeeds Mr. Quackenbush as 
testing division representative in the A3D 
weapon system office at Douglas' El Scgtmdo 
Division; Mr. Goedhart continues as test- 
ing division representative in the F4D 
weapon system office. 

Sam L. Ackerman, program director- 
electronic products, Convair (Astronautics) 
Division of General Dynamics Corp., San 
Diego, Calif. Also: Elwood D. Bryant, 
works manager, Convair (Astronautics). 

General Electric Co.'s Flight Propulsion 
Division, Cincinnati, Ohio, has announced 
the following managerial changes: W. T. 
Harmon, manager-product support. Produc- 
tion Engine Department, replacing N. F. 
Frischhertz, who is now manager-J79 en- 
gineering project, Jet Engine Department. 
Also: J. D. Wcthe, acting manager-mar- 
keting, Production Engine Department. 

Robert M. Gitlin, manager of engineer- 
ing, East Coast plant of Fairchild Controls 
Corp.'s Components Division, Hicksville, 
N. Y., a subsidiary of Fairchild Camera and 

James D. Redding, director of military 
applications, Remington Rand Univac Di- 
vision of Sperry Rand Corp., with head- 
quarters in Washington, D. C. 

Lockheed Missiles and Space Division, 
Sunnyvale, Calif., has announced the ap- 
pointment of the following psychology 
experts to the division’s Satellite Systems 
Organization: Dr. Robert L. Martindale; 
Dr. John M. Coyne; Dominic F. Morris; 
Joe D. Brower. 

William E. Howell, assistant manager, 
Chemical Propulsion Division, Hercules 
Powder Co.'s Explosives Department, Wil- 
mington, Dela. 

Richard W. Larrick, director of public 
relations. United Research Corp., Menlo 
Park, Calif., a subsidiary of United Aircraft 
Corp. 

J. Lane Ware, associate laboratory di- 
rector, Avionics Equipment Laboratory, 
ITT Laboratories Division of International 
Telephone and Telegraph Corp., Nutley, 



Engineers 

Technically demanding 
assignments coupled with 
high growth potential in a young 
and fast-growing Sperry division 


First in flight control systems, Sperry has pioneered many 
significant “firsts” to make commercial aviation safer, 
more efficient . . . and military aviation more effective. 

I Since 1912, when Lawrence Sperry flew the first airplane 

equipped with automatic controls, to the space-probing X-15, 
Sperry has provided flight control systems and instruments 
guiding both pilot and plane from take-off to touchdown. 
Unusual engineering opportunities are available to qualified 
engineers in many areas, including the following: 

Microwave Guidance Development 

Radar systems ( ground, airborne, missile) • Radar Components 
( interrogators, transpondors, indicators and servos) • 

Digital data systems ( coding, decoding, display) 

Flight Control and 
Flight Instrument Systems 

Transistor Circuit Development • Gyroscopics 

• Systems Development • Electronic Components 

• Electro-Mechanical Components 

First in opportunity, the Sperry Phoenix Company is 

new and moving ahead fast ! As a young Sperry Division, 

we offer you unlimited growth possibilities as man lakes 

his first step into space. And, though young, we’re backed by 

the experience and stability of the entire Sperry organization — 

almost a half century of continuous growth. You’ll work 

in a modern air-conditioned plant, side by side with 

some of America’s “name” engineers. 


Take Advantage of this Opportunity for Fast Growth and 
Advancement . . . In a Company that has a Sound Balance of 
Commercial and Military Projects. 


Please Address Inquiries 
to Mr. W. Roselius, Personnel Manager 
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SAFETY 


CAB Accident Investigation Report: 

Cockpit Inattention Cited in 707 Dive 


On Feb. 3, 1959 at 2205 G.M.T.. Pan 
American World Airways Flight 115, a 
Boeing 707, N 712PA. en route form Paris, 
France, to New York, N. Y„ made an 
uncontrolled descent of approximately 

29.000 ft. Following recovery the aircraft 
was flown to Gander, Newfoundland, where 
a safe landing was made. A few of the 1 19 
passengers and 10 crew members on board 
sustained minor injuries; extensive structural 
damage to the aircraft resulted. 

The aircraft was flying at an altitude of 

35.000 ft. in smooth air with the autopilot 
engaged when the captain left the cockpit 
and entered the main cabin. During his 
absence the autopilot disengaged and the 
aircraft smoothly and slowly entered a 
steep descending spiral. Tire copilot was 
not properly monitoring the aircraft’s in- 
struments or the progress of the flight and 
was unaware of the actions of the air- 
craft until considerable speed had been 
gained and altitude lost. During the rapid 
descent the copilot was unable to effect 
recovery. When the captain became aware 
of the unusual attitude of the aircraft he 
returned to the cockpit and with the aid 
of the other crew members was finally able 
to regain control of the aircraft. Recovery 
was made at an altitude of approximated 

6.000 ft. 

As a part of the investigation of this acci- 
dent depositions were taken of the crew, 
personnel of the company, the manufacturer 
of the aircraft, manufacturers of various com- 
ponents, and the Federal Aviation Agency. 

Following the taking of these depositions, 
the FAA, citing failure to comply with 
Part 41.62 (Pilots at Controls) of the Civil 
Air Regulations, levied a civil penalty against 
the captain. The copilot received a six- 
months suspension of Ins ATR. 

INVESTIGATION 

Pan American Flight 115 of Feb. 3, 
1959, was a scheduled flight between Paris. 
France, and New York, N. Y.. with inter- 
mediate stops planned at London. England, 
and Gander, Newfoundland. Tire crew con- 
sisted of Cap. Waldo Lynch, pilot in com- 
mand: Capt. Samuel Peters, copilot; J. 
Laird, navigator; G. Sinski. flight engineer; 
A. Leibncr and R. Barton, pursers; and T. 
Clark, J. McCormack, J. Dcscotcaux, and 
P. Jones, stewardesses. Both of the captains 
in the flight crew were supervisory per- 
sonnel and qualified as pilots in command 
of B-707 aircraft. The departure form Paris 
was routine and the trip to London was 
without incident. 

Flight 115 departed London at 1S45' 
with 119 passengers. The flight plan called 
for an 1FR flight to Gander of 4 hr. 58 min. 
at maximum cruise thrust. The aircraft was 
to cruise at an altitude of 2S.500 ft. to the 
South Shannon intersection, 29.000 ft. to 20 


'All times herein are Greenwich Mean Time 


deg. west longitude, and 31,000 ft. to Gan- 
der. A routine operation was conducted 
until near 30 deg. west longitude where a 
frontal condition accompanied by heavy 
thunderstorms was encountered. Because the 
flight, flying at its assigned altitude, was pass- 
ing through the tops of these storms in mod- 
erate turbulence and encountering light 
icing, clearance was obtained from Shannon 
and Gander OAC (Oceanic Area Control) 
to climb to and cruise at 35.000 ft. At this 
altitude the aircraft was on top with all stars 

At approximately 2150, Capt. Lynch went 
to the main cabin. Capt. Peters remained 
in the cockpit, seated in the copilot’s scat. 
The aircraft was in maximum cruise con- 
figuration flying at Mach 0.82 in smooth 
air; autopilot was engaged in the manual 
mode and the altitude hold was on; gross 
weight was between 190,000 lb. and 195.- 
000 lb.; and outside air temperature was 
minus 55C. The aircraft position was 
52.5 deg. north latitude. 40.5 deg. west 
longitude. 

All other crew members were at their sta- 
tions and Mr. Mackey, a company dis- 
patcher from Idlevvild on an indoctrination 
trip, was seated in the observer's seat im- 
mediately behind the captain in command. 
Capt. Peters said his belt was snug and 
the scat was so adjusted that lie had easy 
access to the controls. 

At approximately 2200 the navigator 
posted a change in heading requiring a left 
turn of about 20 deg. Capt. Peters com- 
plied, using the turn knob of the autopilot 
in so doing. lie said that he observed the 
new heading on his RMI (radio magnetic 
indicator) for several seconds and that the 
autopilot was holding the heading in a nor- 
mal manner, lie then began to work on the 
"llow Goes It” curve attached to a clip- 
board resting on his lap, which necessitated 
computations being made as to time, dis- 
tance. cruising speed, and fuel consumption, 
some parts of which are computed by the 
navigator. During this time his headset was 
positioned on both cars as he was waiting 
to copy the 2205 Gander weather broadcast, 
and he said he did not observe the forward 
instrument panel during this time. 

Tire first indications lie had that the 
flight was not proceeding normally was when 
he felt the aircraft buffet. This was im- 
mediate followed by a feeling that positive 
acceleration forces were building up rapidly. 

The buffeting increased in intensity and 
his instrument panel lights went out. 
Quickly lie looked at the captain’s instru- 
ment panel which remained lighted and saw 
that the captain's artificial horizon had tum- 
bled and consequently was of no use to him. 
He then glanced up and saw the stars mov- 
ing rapidly counterclockwise, indicating that 
the aircraft was in a nosedown right spiral 
about to roll over on its back. At this point 
he grabbed the control wheel, pushed the 
autopilot release button, and attempted to 


stop the roll by applying left aileron and 
rudder, but by this time he was virtually im- 
mobilized physically by the pressures crcatuj 
during the maneuver. Various system-warn- 
ing and fire-warning lights were being acti- 
vated intermittently and the Mach warning 
bell was heard. 

At this time Capt. Lynch with consider- 
able difficulty returned to his seat. As he 
passed the flight engineer, Mr. Sinski re- 
minded him that the power was still at 
cruise thrust. The captain pulled the pow'er 
levers to idle position and pulled himself 
into his seat, which had been moved fully 
rearward when he left it. His normal scat 
position when flying is full forward, rudder 
pedals in the full aft position. Mr. Mackey 
and Mr. Laird, the navigator, had changed 
scats and the captain asked Mr. Laird, who 
was now immediately behind him, to hold 
him in his seat. Everyone in the cockpit 
was seriously affected by the g forces which 
made it difficult or impossible to move 
properly their heads, hands, or feet. Capt. 
Lynch said that his head was bent over 
and his feet seemed pinned to the floor. 
Lynch Takes Command 

A quick glance at his instruments showed 
the airspeed needle in the vacant area to the 
right near the zero mark, and the altimeter 
passing through 17,000 ft. with the needle 
turning at a terrific rate. He could not sec 
the Mach meter because it was hidden by 
the control wheel and lie could not lift his 
head. The artificial horizon was of no use 
to him because it had tumbled, and the turn 
and bank indicator was full to the right 
with the ball positioned slightly to the left 
of center. He quickly glanced at Copilot 
Peters and seeing him struggling with the 
controls shouted. "I have command." The 
stabilizer was in the full nosedown position 
and his electric trim button failed to func- 
tion. Visual reference was imposiblc because 
they were in a cloud. Mr. Laird somehow 
managed to fasten the captain's safety belt 
and while this was being done Capt. Lynch 
rolled the wings level and the g forces were 
relieved. 'Hie flight engineer, now able to 
move, immediately pulled the circuit breaker 
which deactivated the stabilizer system and 
then straddled the console and began rolling 
both stabilizer wheels toward the up posi- 
tion by hand. As they pased through 

8,000 ft. Capt. Lynch pulled the yoke back 
with a steady pull. At 6,000 ft. there was a 
terrific violent pounding or buffeting which 
lasted a couple of seconds and then the air- 
craft ceased to descend and began a fairly 
steep climb. At 9,000 ft. the wings were 
level and the aircraft was in a moderate 
climb. About this time the captain asked 
Flight Engineer Sinski to roll the stabilizer 
a bit forward and with the aircraft respond- 
ing reasonably well to control demands he 
realized he had once again regained positive 
control, lie then moved the horizon switch 
to the No. 2 position, selecting the No. 2 


vertical gyro, and his artificial horizon re- 
sponded normally; however, when returned 
to the No. 1 position his horizon registered 
normal pitch movements, but depicted a 
steep bank. Capt. Lynch noticed that the 
stabilizer cutout switch was in the on posi- 
tion and that the Mach trim switch was m 
the off position. After determining their 
position the flight immediately advised Gan- 
der OAC of the difficulty and a cruise alti- 
tude of 31,1)00 ft. was obtained for the 
remainder of the trip. 

During the climb some of the passengers 
felt the need for oxygen and it was admin- 
istered by means of the portable bottles and 
the cabin’s regular oxygen system. The 
cabin pressurization system functioned in a 
normal manner throughout the entire event. 
When 31,000 ft. was attained, a long-range 
cruise configuration was set up with a speed 
of Mach 0.79 and the aircraft was manually 
flown to Gander without further incident. 

On arrival at Gander the aircraft was 
carefully examined and it was determined 
that although it had sustained extensive 
structural damage it could, with minor re- 
pairs, be flown safely to the Boeing plant 
at Seattle, Wash., for final repair. Another 
B-707 was ferried to Gander to transport 
the passengers to New York. All passen- 
gers and crew continued the flight to its 
planned destination. 

The damage consisted mainly of buckles 
in the lower surface skin of the right and 
left horizontal stabilizers and buckles in the 
center section web and upper surface dou- 
bler, and both wing panels were damaged 
including shear wrinkles in the rear spar 
webs and damage to the outboard ailerons 


and aileron control rods. The Wing-to- 
fusclagc fairings were damaged and a three- 
foot section of the right fairing separated 
in flight. Both wing panels suffered a small 
amount of permanent set. All four vving- 
to-strut fairing sections of the engine na- 
celle struts were buckled. No. 2 and 3 
nacelle shear bolts partially failed in shear 
and the fitting holes of all front spar-to- 
wing bushings were elongated. 

STABILIZER TRIM 

During the early part of the descent the 
stabilizer pitch trim which varies the angle 
of incidence of the adjustable horizontal 
stabilizer was seen by the flight engineer 
to move toward a nose-down position. When 
Capt. Lynch returned to the cockpit the 
stabilizer trim was in the full nose-down 
position. The horizontal stabilizer may be 
varied electrically by means of an electric 
trim button on the upper outboard side of 
the pilot’s control wheels. The autopilot 
disengage switch is located on both pilots’ 
control wheels immediately below the trim 
control switch. Copilot Peters testified that 
during the descent lie did not touch the 
electric stabilizer trim switch but that he 
remembered pushing the autopilot release 
button. He also said that the speed brake 
was not used at any time. 

Because of the nature of this accident, 
certain systems and components of the air- 
craft were definitely suspect; these were the 
autopilot. Mach trim systems and their 
warning systems. As a part of the Board’s 
investigation comprehensive tests of these 
systems were made at the Boeing Airplane 
Co. plant near Seattle, Wash., under the 


direction of a CAB investigator. 

The PB-20D autopilot provides sensitive 
automatic, coordinated control of the air- 
craft. It incorporates all the necessary 
switches, including mode selector switches, 
for normal autopilot operation; in addition 
the system includes a comparator unit. 
Basically, the comparator is a second auto- 
pilot computer that monitors response of 
the autopilot. By keeping autopilot signals 
under constant observance it monitors 
against step command (hardover) signals 
or gradual error condition buildup (slovv- 
overs) and automatically disengages the auto- 
pilot in response to such signals. The sys- 
tem is designed to be sensitive with respect 
to autopilot disengagements in the interest 
of safety and passenger comfort. 

On several previous flights of B-707 air- 
craft there have been disengagements of the 
autopilot without the existence of a me- 
chanical failure and after which the system 
functioned normally when the autopilot was 
rc-cngagcd. One such disengagement oc- 
curred on the immediately preceding flight 
of the subject aircraft. On this occasion the 
warning light failed to come on and the 
crew became aware of the disengagement 
by observing a 20-deg. right-wing-low atti- 
tude on the horizon indicator. Before re- 
covery was effected approximately 600 ft. 
in altitude were lost. The warning light was 
checked by the crew immediately after the 
occurrence and it did not light. 

Functional tests of the autopilot system 
subsequent to the accident showed it to be 
operable in a normal manner with the fol- 
lowing exceptions: 

1 . In several instances the autopilot disen- 
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MAJOR PRODUCT CATEGORIES INCLUDE 


Aircraft 
Avionics 
Space Vehicles & Missiles 
Support Equipment & Activities 
Airport & Airline Equipment 


THE ONE AND ONLY COMPLETE BUYERS' GUIDE 
SERVING THE ENTIRE AVIATION INDUSTRY 
. . . and ITS RELATED TECHNOLOGIES 



THE STANDARD PURCHASING REFERENCE OF THE INDUSTRY 
LISTING OVER 50,000 MANUFACTURERS' PRODUCTS IN 
OVER 1,800 SEPARATE PRODUCT CATEGORIES 


Day after day, engineering-management people re- 
view Aviation Week’s Annual Buyers’ Guide in 
their search for new sources of supply for products, 
materials and services. Aviation Week’s Buyers’ 
Guide is the industry’s recognized buyers’ guide 
covering all segments of the $11 billion aviation in- 
dustry and its related technologies. 

The new 1960 edition is more complete, more up- 
to-date, more essential than ever before because it 
provides expanded listings on new products and 
companies in the new areas of the total market. It 
will contain over 50,000 manufacturers’ product 
listings divided into over 1,800 specific product 
categories. In addition to being quick and easy to 
use, the Buyers’ Guide includes complete listings of 
government procurement agencies telling: Where to 
go; Who to see; What they buy. 

ADVERTISER BENEFITS 

Advertising dollars work overtime in the Buyers’ 
Guide through year-long life and multiple exposure 
of your advertising. For example, a survey made 
eight months after publication of the 1958 edition 
revealed that: 


71% still had their copy 
9% passed on their copy to purchasing, en- 
gineering or other departments. 

... of those who still had their copy : 

16% referred to it once a week or oftener 
44% referred to it once a month or oftener 
Thus 60% referred to it at least once a month. 

Advertisers’ product listings are bold faced and in- 
clude a reference to the page number of their adver- 
tising. In addition to an alphabetical advertisers’ 
index, there is a "product” advertisers’ index. To 
supply you with key industry sales leads the Buyers’ 
Guide contains Reader Service cards. 

If you sell to the aviation industry, your advertising 
message belongs in the Buyers’ Guide ... it will 
reach over 75,000 key engineering-management 
decision makers. 

Be sure to reserve space in this exclusive issue . . . pub- 
lishing date is mid-December and closing date is Novem- 
ber 16, 1959. 
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A. L. Feldman 


A1 Feldman is thirty-one. A Cornell BSME, he 
joined Aerojet as a development engineer in 1954. 
His present job: Head, Propulsion Systems De- 
partment, Liquid Rocket Plant, Sacramento. The 
assignment: design and development of rocket 
engines for the TITAN missile. 

His talent for careful analysis and willingness to 


meet the toughest problems have brought A1 Feld- 
man recognition and responsibility. But his prog- 
ress at Aerojet is not unique. We’d welcome the 
chance to discuss similar opportunities with you. 
Send your resume to: Director of Scientific and 
Engineering Personnel, Box 296F Azusa, Califor- 
nia, or, Box 1947F Sacramento, California. 



AZUSA AND 


SACRAMENTO, CALIFORNIA • A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY 


gage warning light did not function prop- 
erly after disengagement of the autopilot. 
2. The pitch trim potentiometer did not 
re-center after autopilot disengagement. 
The mechanical centering of this poten- 
tiometer is necessary for the autopilot 
upon re-engagement to have available full 
nose-up or nose-down trim. 

The principal components of the auto- 
pilot were bench checked. These also func- 
tioned in a normal manner with the follow- 
ing exceptions: 

I r When testing the amplifier-computer it 
was found that the operation of relay K-14 
was erratic. Two of the contacts within 
this relay serve the autopilot disengage 
warning light circuit. Detailed inspection 
of this unit disclosed a considerable mis- 
alignment of its internal structure, sug- 
gestive of the type of damage which 
might be expected if the relay had been 
dropped. The damage found resulted in 
certain of the contact pressures being 
below standard. In all other respects the 
relay appeared to be normal. Testing of 
the vertical gyro transmitter disclosed 
that the rate switch was inoperative, 

2. The vertical gyro transmitter is an elec- 
trically driven gyro that provides the 
vertical reference for the automatic pilot. 
Incorporated in the assembly is a rate-of- 
turn control consisting of a hermetically 
sealed rate gyro and switch. At preset 
tum rates the switch turns off the vertical 
gyro erection system, thereby preventing 
erection of the vertical gyro to a dynamic 
vertical during turns. Examination re- 
vealed that the rate gyro motor windings 
were open. A crack was also noted in the 
glass dash-pot tubing. Subsequent to the 
examining group's inspection, Boeing 
engineering personnel observed that the 
rate switch would occasionally stick when 
closed manually. 

3. As had been previously observed during 
the autopilot svstem checks, the pitch 
potentiometer failed to re-center when the 
autopilot was disengaged. The unit was 
opened and it was observed that travel 

ing a slight binding of the lever. Sub- 
sequent to the group’s examination, this 
assembly was inspected by Eclipse-Pioneer 
Division personnel at their plant. They 
reported finding some of the solenoid 
sealing compound within the solenoid in 
such a way as to make it sticky. 

4. Comparison unit tests indicated that a 
five-degree pitchup change of attitude as a 
step W3S required for disengagement as 
aeainst the four-degree step change speci- 
fied. It was also observed that the alarm 
would occur intermittently at 10 deg. 
noseup without the step change of pitch 
attitude normally required for an alarm. 
The integrity of the aircraft wiring as- 
sociated with the autopilot and Mach trim 
system was checked by making accurate re- 
addition, the wiring in the two control col- 
umns, which forms the major part of the 
autopilot manual disconnect circuit, was 
removed and given a detailed visual inspec- 
tion. 

These checks disclosed no irregularities 
in the pertinent aircraft wiring. 

The Mach trim system on the Boeing 
707 is designed to aid in providing longi- 
tudinal stability during manual flight at 


high speeds. This is accomplished by 
adjusting the position of the movable hori- 
zontal stabilizer to counteract the aircraft- 
nosedown tendency at speeds of Mach 0.S4 
or above. This nosedown tendency at high 
speeds, or "tuck under” as it is sometimes 
called, is a flight condition pertinent to all 
high-speed sweptwing aircraft. Although the 
B-707 aircraft is designed to be controllable 
throughout the Mach trim range without 
the operation of this system, it is, however, 
required by Civil Air Regulations. The 
Mach trim system was tested and found to 
be operating in a normal manner. The 
Mach trim switch is turned on as part of 
the after-takeoff checklist; the crew mem- 
bers testified that they believed this was 
done on departure from London. 

The Mach warning system serves to alert 
the crew of the approach of limiting air- 
speeds. This is done by means of a warn- 
ing bell. A test of this system indicated 
that the bell center bolt was loose, thereby 
producing a buzzing sound rather than the 
clear ringing sound intended. 

FLIGHT RECORDER 

N 712PA was equipped with a Lockheed 
Aircraft Service Flight Recorder, model C, 
which continuously measures and records the 
aircraft's compass heading, barometric alti- 
tude, vertical acceleration, and indicated air- 
speed. The recorder in this aircraft is 
mounted in the left main gear wheel well 
and is connected to the aircraft's electrical 
power system through a switch on the land- 
ing gear scissors; it operates continuously 
when the aircraft is airborne. The measured 
parameters are recorded on aluminum foil 
tape by means of stvlii which move trans- 
versely across the foil as the foil moves past 

trace is also impressed on the foil to facili- 
tate the analysis of the recorded data. The 
tape, which winds from one spool to an- 
other, is driven by an electric motor through 
an escapement and gearing. The foil tape 
on a loaded spool is fastened to the spool 
by a piece of masking tape in much the 

tached to its spool. The recorder will con- 
tinue to operate even after the foil supply 

has been exhausted but the resistance of 
the masking tape is generally sufficient to 
"stall” the spool drive mechanism. When 

superimposed (or nearly so) upon themselves 
and it is difficult, if not impossible, to ob- 
tain any intelligence from the recorded mark- 
ings. A 100-ft. roll of aluminum tape is 
used in the recorder and this is sufficient 
for approximately 150 hr. of recorder oper- 
ating time. 

When the recorder on N 712PA was ex- 
amined after the accident, it was determined 
that the foil supply had been exhausted 
at the time of the accident. Records re- 
vealed that the recorder, SN #103, had 
been installed on N 712PA on Jan. 19, 
1959, by a PAWA mechanic who had ob- 
tained the recorder from the PAWA stock- 
room at Idlewild. The unit had been stored 
in the stockroom since its return from Lock- 
heed Aircraft Service following a repair by 
tlrat organization. The mechanic verified 
that the tape was in the recorder but he did 
not. nor would he ordinarily, measure the 
length of the installed tape. Measurement 
of the tape after the accident disclosed that 
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These R&D Projects for Future Decades in Space 

typify Lockheed’s vast program of Air/Space Science 



New Multimillion-Dollar Research 
Center under construction in Southern 
California's San Gabriel Mountains — 
designed to house most of the research 
facilities of Lockheed’s California 
Division. Here will be found advanced 
research facilities in all fields related 
to atmospheric and space flight. 


■ New programs under development at Lockheed’s 
California Division are planned to solve America’s 
future exploration projects into space. The new 
multimillion-dollar Research Center in nearby San 
Gabriel mountains is further evidence of Lockheed's 
determination to support and supplement its already 
extensive research and development activities. 

As a result of this markedly expanded program, 
there is urgent need for engineering and scientific 
personnel with high-level technical skills. 

Long a leader in advancing the science of flight, 
Lockheed is placing vast resources and accumulated 
knowledge into programs designed to provide major 
breakthroughs in the fields of: Basic and applied 
research; manned aircraft of advanced design; 
missiles and spacecraft. Some of these important 
research and development programs are: 

High Altitude Flight Vehicles with speed ranges 
between Mach 8 and 25. Problems associated with 


LOCKHEED 




Space transports capable of 
transporting— to an orbit of 
1000 miles -a pilot and 1000 pounds 

of payload, or three passengers 
equipped to work in space. 


landing Manned Space Vehicles capable of hyper- 
sonic glide or orbit about the earth. Infrared System 
studies as an advanced method of detecting ultra- 
sonic missiles and high-speed aircraft. Solar Radia- 
tion studies. Vertical Take-Off and Landing and 
"air recovery” vehicles. Helicopters. Supersonic 
Transports. 

High caliber scientists and engineers are invited to 
investigate Lockheed’s outstanding career opportu- 
nities. Openings now exist in: Aero-thermodynamics; 
propulsion; armament; electronics— research and 
systems; servomechanisms— flight controls; sound 
and vibration; operations research; physics; 
antenna and telemetry; underwater sound propaga- 
tion; and for engineers with experience in structural, 
electrical and mechanical design. 

Write today to: Mr. E. W. Des Lauriers, Manager 
Professional Placement Staff, Dept. 11112, 2400 North 
Hollywood Way, Burbank, California. 


instead of the usual 100-ft. length the tape 
was only 51 ft. long. Further investigation 
disclosed that IS flight segments, covering 
71:26 hr., were recorded on the tape from 
Ian. 21 until the tape was exhausted on a 
westbound flight on Jan. 27, 1959. From 
this latter date nine flights, covering 43:18 
hr., were made during which intermittent 
record advance totaling .35 in. occurred as a 
result of slippage of the masking tape retain- 
ing the foil tape to the spool. The ninth 
flight was the one involved in the descent 
rnancuvcr. 

In an effort to derive as much information 
on the motions of the aircraft as might be 
feasible, the tape was returned to Lockheed 
Aircraft Service, Inc., at Ontario, Calif., 
where a detailed microscopic examination 
of the record was made under the supervi- 
sion of Board investigative personnel. Al- 
though the record was abnormal because 
of the minute intermittent slippage of the 
tape, and although it was not always pos- 
sible to correlate the recorded parameters 
relative to time, some valuable information 
was obtained by this examination. The 
abrupt descent from 35,000 ft. to 6-8,000 
ft. was verified and it was indicated that the 
airspeed reached by the aircraft was equiv- 
alent to a Mach number of 0.95. The head- 
ing trace was particularly difficult to inter- 
pret because of the poor record but it was 
indicated that the aircraft had made several 
turns in the diving, spiral descent. Accelera- 
tions representing very high g forces were 
indicated: however, it is believed that these 
were too high and were probably influenced 
by the manner in which this record was 

This flight recorder record was of 
assistance to the Board investigators and it 
is unfortunate that owing to tape exhaustion 
a more reliable record was not obtained. 

ANALYSIS 

From all of the available evidence it 
appears that during the captain's absence 
from the cockpit the autopilot disengaged 
and the copilot did not detect that the 
aircraft had entered a steep nosedown right 
spiral. It is further evident that it entered 
tins maneuver graduallv without anv abrupt 
movements. Also, since the accident was 
during the hours of darkness, the autopilot 
disengage warning light (a flashing red 
light) should have been observed by the 
crew unless it either failed or was almost 
completely shielded by the dimming cap. 
The latter appears probable as the rap was 
found in the full dim position at Gander. 

The functional checks conducted on the 
autopilot system and its components dis- 
closed certain minor discrepancies. These 
must be evaluated as to what effect, if any. 
such discrepancies would have on the be- 
havior of the aircraft under the conditions 
prevailing at the time of the accident. 

According to crew testimony, the aircraft 
was cruising at an altitude of 35,000 ft. on 
Mach 0.82. in straight and level flight: the 
autopilot was engaged and operating in the 
manual mode; altitude hold was "on" and 
the comparison unit was in operation. Un- 
der these conditions the pitch trim poten- 
tiometer irregularity would remain unnoticed 
and it would have no tendency to cause the 
aircraft to depart from the established cruise 
condition. 

Tire rate switch of the vertical gyro trans- 


mitter was inoperative. Specifically, the 
rate gyro motor was found to have an open 
winding. Tile rate switch was, therefore, 
unable to respond to turns and would have 
permitted the erection system to remain on 
at all times. Normally, the rate switch 
deactivates the erection system during turns 
to prevent erection of the vertical gyro to a 
false (dynamic) vertical. However, during 
the slight turn and subsequent continuation 
of the straight flight path, this malfunction 
would not have manifested itself. 

Tests of the comparison unit disclosed 
some irregularities in the pitchup attitude 
condition. One involved intermittent dis- 
engagement at a 10-deg. noseup attitude; 
however, this attitude is not pertinent to 
the level attitude of the aircraft in this 
instance. It was also slightly out of toler- 
ance in response to a step change in pitchup 
attitude; however, this would have made it 
less sensitive and therefore less likely to dis- 
engage the autopilot in response to a pitch- 
up of the aircraft. 

These were the only discrepancies involv- 
ing components capable through malfunc- 
tioning of causing the autopilot to alter the 
established flight condition or cause auto- 
pilot disengagement. 

In analyzing the autopilot irregularities 
found, it is apparent that they were both 
minor in character and unable to have 
caused this disengagement. Although such 
disengagements are by no means common 
occurrences, some may be expected of an 
autopilot of this type incorporating a com- 
parison monitor designed to disengage the 
autopilot quickly should it sense any num- 
ber of undesirable behaviors or responses. 
In achieving the desired sensitivity of the 
monitor system it is conceivable that nui- 
sance disengagements ran occur as the result 
of transitory spurious signals. In this in- 
stance. the disengagement also could have 
been the result of either the accidental op- 
eration by the copilot of the stabilizer trim 
switch or the autopilot disconnect button, 
both of which are on the control wheel; 
or by operating the autopilot engage (on- 
off) switch located on the pedestal. 

Functional tests performed on the Mach 
trim system disclosed that it was capable of 
normal operation. It must be concluded 
that it had not been turned on by the crew, 
otherwise it would have provided increas- 
ingly more noseup stabilizer trim action 
with increase in Mach number. 

The crew reported a change in stabilizer 
trim to full nosedown. This did not result 
from a malfunction of the Mach trim 
system but could have resulted from inad- 
vertent pressure upon the electric stabilizer 
trim switch located on the control wheel. 
Although Capt. Peters testified that he is 
quite certain his hand did not touch the 
switch it remains, after careful consideration, 
the only logical explanation for the trim 
system behavior. It is not definitely known 
what caused Capt. Lynch's electric stabilizer 
switch to not function when he attempted 
to use it after returning to his seat. It may 
have been caused by clutch slippage in- 
duced by high aerodynamic loads. In any 
event, it functioned in a normal manner 
when tested later. 

It is evident that PAWA was lax in its 
inspection of the flight recorder and as a 
result allowed a shorter than normal tape 
to be used. This error resulted in the 



It's a new inertial navigation 

This one isn't operational, 
but maybe you could lend us 
a hand in exchange for 
things like long range career 

potential and IBOM* 

General Electric's ARMA- 
MENT AND CONTROL SEC- 
TION in Johnson City (Bing- 
hamton) New York has 14 
openings for men with de- 
grees and/or experience in 
mechanical engineering, elec- 
trical (electronics) engineer- 
ing— also in mathematics and 
physics. 

Some of the product areas 
include engine control sys- 
tems, inertial navigation sys- 
tems (none like the cartoon), 
transistors and magnetic 
controls, microwave, ground 
support equipment, inertial 
equipment and many more. 

General Electric has the 
right combination for de- 
veloping your career poten- 
tial. ^Increases Based On 


A complete brochure about 
our section is available in ex- 
change for your resume in- 
formation. Write in confi- 

Mr. R.C. McConnell, Div. E22I-3 
Armament and Control Section 
General Electric Company 
600 Main Street 
Johnson City, Now York 
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We Were Created to Create . . . 

SYSTEMS. Not just electronics. 

The systems we foresee will establish new dimensions: In “gaming”' and 
logistical data processing: Undersea; Communications; Continental air 
defense, ground support; IPV (interplanetary vehicle) control; Missile, 
Satellite Check-out; Our RAMP microwave platform. And, a variety 
of non-military systems. 

We seek men to generate these systems. 

Most are outstanding systems or project engineers. Some are physicists. 
A few are geo-political analysts. 

Each is a broad thinker, experienced at systems planning, hardware, analyti- 
cal approaches. Aware of the increasing electronic content of systems, each 
knows that the minds which comprehend this content determine the future 
influence of systems upon civilization. 

To these men, Raytheon’s new SYSTEMS MANAGEMENT offers 
unparalleled professional satisfaction. They are invited to inquire of: 
Mr. Donald Sweet, Engineering & Executive Placement, Raytheon Com- 
pany, 624M Worcester Road, Framingham, Mass, (suburban Boston). 


SYSTEMS MANAGEMENT 

GOVERNMENT EQUIPMENT DIVISION 


loss of valuable information because of im- 
proper recording. 

Tlic Board docs not condone extended 
absences from the cockpit by crew members 
but recognizes that absences of short dura- 

believcs that during the absence of cither 
pilot from the cockpit, the remaining pilot 
should devote bis entire attention to living 
the aircraft. 


CONCLUSION 




(includes therefore that this 
d from the inattention of 
tne copilot to the flight instruments during 
the captain's absence from the cockpit; 
that during this period the autopilot disen- 
gaged for reasons unknown, and that the 
copilot, unaware of this situation, permitted 
the aircraft to descend out of control. 

As a result of this accident the company 
took the following corrective action: 

I . Issued a directive that one pilot give con- 
tinuous attention to the attitude and 
flight of the aircraft during autopilot op- 

II. Re-emphasized in pilot training the nar- 
row speed margins between Mach 0.82 
and M„, and the brief interval of time 
it takes the aircraft to accelerate into 
critical speed ranges. 

The Board determines that the probable 
cause of this accident was the inattention of 
the copilot to the progress of the flight, dur- 
ing the absence of the captain from the 
cockpit, following the involuntary disengage- 
ment of the autopilot. Contributing fac- 
tors were the autopilot disengage warning 
light in the dim position and the Mach 
trim switch in the "off” position. 


Clian Clinic 




. JOSK 


Mis- 


take 


part in the adoption of this report. 

The Civil Aeronautics Board was notifies 
of this accident the morning of February 4 
1959. An investigation was immcdiatcl; 
begun in accordance with the provisions o' 
Section 701 (a) (2) of the Federal Aviatior 
Act of 1958, Depositions of pertinent wit 
nesses were taken in New York. N. Y. 
Mar. II and 12; in Seattle, Wash., Apr. 1 
and in Los Angeles, Apr. 6 and 7, 1959. 

Pan American World Airways, Inc., is 
New York corporation with the main office! 
in New York, N. Y. The corporation oper 


public 


the 


s Board, 




r operating certificate issued by the 
I Federal Aviation Agency. These certificates 
authorize the carrier to engage in air trans- 
portation between various points in the 
United States and foreign countries, includ- 
ing the route involved in this instance. 

Capt. W. Waldo Lynch, age 46, held a 
valid airman certificate with an airline trans- 
port rating and ratings for DC-5, DC-4, 
DC-6, DC-7, and B-707 aircraft, lie had a 
total of 1 1,185 flying hours, of which 350 
were in B-707 aircraft. 

Copilot Samuel Peters, age 49. held a 
valid airman certificate with an airline trans- 
port rating, multi-engine land, and aircraft 
rating on the B-707 aircraft. He had a total 
of 14,952 flying hours, of which 269 were 
in B-707 aircraft. 


Flight Engineer George Sinski, age 44, 
held a valid flight engineer certificate. He 
had approximately 11,012 hr., of which 
194 were in B-707 aircraft. He was em- 
ployed by the company Sept. 23, 1942. 

Navigator John Laird, age 41. held a 
valid flight navigator certificate. He had a 
total of 1,376 hr., of which 211 were in 
B-707 aircraft. He was employed by the 
company May 13, 1946. 

Pursers A.’ Leibncr and R. Barton, and 
Stewardesses T. Clark, J. McCormack, J. 
Dcscoteaux, and P. Jones were all properly 
qualified. 

N 712, a Boeing 707-121, serial number 
17591, owned by Pan American World Air- 
ways, Inc., had a total of 705 flying hours. 
At the time of the accident it had accumu- 
lated 39 flying hours since the last mainte- 
nance phase check. The aircraft was pow- 
ered by four Pratt & Whitney JT3C6 en- 
gines. 

FAA Will Establish 
Medical Research Unit 

Washington — Federal Aviation 
Agency plans to establish a Civil Aero- 
incdical Research Center at FAA’s 
Aeronautical Center. Will Rogers 
Field, Oklahoma City, under the direc- 
tion of Civil Air Surgeon Dr. James L. 
Coddard. 

lire research center will be divided 
into five branches, three of which— 
Biophysics, Aviation Psychology and 
F,nvironmcntal Physiology— will carrv 
the burden of FAA’s research work, in- 
cluding effects of aging on the profi- 
ciency of airmen and development of 
psychological tests to aid in the selec- 
tion of air traffic controllers. 

A fourth branch. Clinical Examina- 
tions, will perform detailed diagnostic 
medical evaluations of applicants for 
airmen medical certificates with physi- 
cal conditions whose significance can- 
not be determined by standard medical 
examinations. 

Britain Reports 120 
Air Crashes in 1957 

London— United Kingdom aircraft 
were involved in 120 accidents in 1957, 
according to the Ministry' of Transport 
and Civil Aviation. 

Eleven accidents occurred with pub- 
lic transport, of which seven were due to 
faulty operation or omissions by the 
crew, one to fatigue failure, one to pow- 
erplant failure and two to unidentified 
causes. Four of these were on sched- 
uled passenger services. 

Total of 104 passengers and 41 crew 
members died in the 16 accidents that 
were fatal. Twentv-two passengers and 
22 crew members were injured. 

Errors and omissions bv crew mem- 
bers, many elementary, continue to 
cause a large proportion of accidents in 
all types of flying, the Ministry said. 
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EMPLOYMENT OPPORTUNITIES 



perations 

Research 

Scientists: 


Need time to develop 
your ideas? 

Most scientists engaged in operations research 
work seem to feel that they cannot do their most 
productive work when they are constantly 
fighting unrealistic deadlines. 

The operations research programs at System 
Development Corporation are carefully planned 
to provide ample time for the development of 
new ideas that apply to the development of large- 
scale, computer-based information-processing 

The following are just a few examples of the 
areas in which Operations Research Scientists 
work at SDC: ( 1 ) simulation and operations 
gaming techniques in problems of control 
systems; (2) mathematical logic applied to 
universal computer languages; (3) medical data 
processing; (4) stochastic modeling of man- 
machine interactions; (5) logistics; (6) test 
design for operational computer programs. 
Operations Research positions are now open for 
scientists at several levels of experience. Please 
send your inquiry to Mr. E. A. Shaw, SDC, 
2404 Colorado Avenue, Santa Monica, Calif. 


"Application of Computer Simulation to 
Production System Design," a paper by Allen 
J. Rowe, is available upon request. Send request 
to Dr. Rowe at SDC. 



SYSTEM DEVELOPMENT 
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EMPLOYMENT OPPORTUNITIES 


Interested in Systems Engineering? 



There are systems 



...and systems 


and TOTAL systems 
in which the big bird and support 
equipment may rank only 
as a component. 


This difference between systems can make 
a big difference in your career 


If YOU are qualified and interested in contributing to programs of 
"total” scope, it will be of value to you to investigate current oppor- 
tunities with General Electric’s defense systems dept., whose 
work lies primarily in providing total solutions to large scale defense 
problems of the next 5, 10 and 20 years. 

The work here lies almost entirely in the areas of systems engi- 
neering and systems management. 


Inquire about these positions: 



Systems Program Engineers 
Data Processing Engineers 


Systems Test Evaluation Engineers 
Engineering Psychologists 
Radar Equipment Engineers 
Weapons Analysis Engineers 
Weapons Systems Integration 
Engineers 
Engineering Writers 


Forward your confidential resume at an early date. 
Whereas the growth potential is evident - both for DSD and the 

I mi)))) engineers who join us — the positions we fill during these early 

months will carry significant " ground-floor - benefits. 

jpif:': IS Write fully to Mr. E. A. Smith, Room 1 1-B 

Defense Systems Department 


GENERAL 



ELECTRIC 


300 South Geddes Street, Syracuse, N. Y. 



careers 
in control 
of space 

For 74 years, Minneapolis Honeywell has 
pioneered and led the development and 
production of advanced automatic con- 
trols. Today, with work in this area more 
demanding and more rewarding, new op- 
portunities exist for engineers. 
PRODUCTION: Develop and establish as- 
sembly processes for a wide range of 
products. Requires background in com- 
plex devices such as gyros, acceler- 
ometers, flight systems, and a thorough 
knowledge of production processes. 
EVALUATION: Test engineer interested in 
career in development, qualification, 
reliability testing. Must be graduate- 
engineer with electronic background. 
ADVANCED GYRO DESIGN: Engineers with 
two and up to twenty years’ experience 
in such areas as precision gyro mech- 
anics, servo techniques, digital data 
handling, electronics packaging, ad- 
vanced instrumentation and magnetic 
components design. 

FLIGHT CONTROL SYSTEMS: Analytical, sys- 
tems, component engineers to design 
and develop advanced flight reference 
and guidance systems. Prefer airborne 
systems or servo experience. 

FIELD SERVICE: Monitor airborne system 
performance in U.S. and overseas. Con- 
duct training, liaison with military. 
BSEE preferred, or graduate engineer 
with high electronic aptitude. 

GROUND SUPPORT: Senior engineers with 
logical design experience and engineers 
with experience in ground support or 
related areas. Outstanding growth op- 
portunity in new division. 

If you're interested in a challenging career in 
advanced automatic controls, write Mr. Bruce 
D. iroorf, Technical Director, Dept. 66G. 

Honeywell [gj 
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ENGINEERS • SCIENTISTS 


MITRE 


OFFERS BROAD PROFESSIONAL PARTICIPATION 

in Large-Scale System “Engineering 


The growing complexity of our technology has created an acute demand for large-scale, computer-based 
systems. This demand is being met in the vital area of air defense at The MITRE Corporation. Formed 
under the sponsorship of the Massachusetts Institute of Technology, MITRE is applying the skills of its 
growing Professional Staff to the definition and solution of the varied and complex problems inherent in 
the design and development of large-scale, computerized systems operating in real time. 

Utilizing a multi-discipline approach that takes cognizance of the immediate and long-term threat, the 
total defense posture - both present and projected — and the logistics of air defense, it is MITRE’s respon- 
sibility to design and develop the best possible defense system, at minimum cost, for any given time 
period. In addition to this continuing task MITRE has undertaken several secondary objectives related 


mediate Professional Staff appoint 
iking significant individual contrib 


■ailable for individuals with qualifications prerequisi' 


• SYSTEM DESIGN • WEAPONS SYSTEM INTEGRATION 

• COMPONENT RESEARCH and DEVELOPMENT • HUMAN ENCINEERINC 

• REAL TIME COMPUTER CONTROL SYSTEMS • COMMUNICATIONS SYSTEMS 

• RADAR SYSTEMS • ELECTRONIC WARFARE 

• OPERATIONS ANALYSIS • INTECRATED SYSTEM EVALUATION 

• LOGISTICS - SYSTEMS PHASING 


These positions arc 
Boston, Massachuset 


ivailable at MITRE's modern facilities in suburban 
, Fort Walton Beach, Florida and Montgomery, Alabama. 


]e /or an immediate confidential interview 
te to Dana 7d. 'Burdette, Personnel Direct < 


THE MITRE CORPORATION 

244 Wood Street — Lexington 73, Massachusetts 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS — SCIENTISTS 

...Long Range 
EXPANSION 

Beechcraft is a company where the past 
and the present PROVE the future is 
interesting and worthwhile. This is your 
opportunity to join an engineering 
team where: 


DIVERSIFICATION . 


COMPETITIVE SUCCESS I 


E EXPANSION PROGRAM i> in 


ELECTRONICS 

[Antenna, Telemetry or Circuitry Design) 

INFRA-RED 
AUTO PILOT 
MISSILE SYSTEMS 
RELIABILITY 

ANALOGUE COMPUTER 
DYNAMICS 

AERODYNAMICISTS 

AERO-THERMODYNAMICISTS 



LENKURT 

has opportunities for 

• Communications 
Engineers 

• Development 
Engineers 

• Sales 
Engineers 

• Asst. Electrical 
Engineers 

• Engineering 
Writers 

Live and work on the 
Beautiful San Francisco 
Peninsula! 


LENKURT 

ELECTRIC CO., Inc. 
1105 County Road 
San Carlos, California 


' AIRCRAFT EQUIPMENT 

SALES ENGINEER 


When Answering 

BOX NUMBERS . 


FOR ADDITIONAL 


About Classified 
Advertising, 

Contact 

OL WcQ^-Jktt 

Office T]eareit ljo„ 


BOSTON, 16—350 Pork Square 

HUbbard 2-7760 
M. J. HOSMER 

CHICAGO, 11 


W. HIGGENS— E. S 
CLEVELAND, 13 


DALLAS, 2—1712 Commerce St. 
Vaughan Bldg. 

Riverside 7-5117 

GORDON JONES— F. E. HOLLAND 

DETROIT, 26 — 856 Penobscot Bldg. 


LOS ANGELES, 17—1125 W. 6th St. 

HUnlley 2-5450 
C. YOCOM 

NEW YORK, 36—500 Fifth Ave. 

OXford 5-5959 
N— R. P. LAWLESS 


PHILADELPHIA, 3 


SAN FRANCISCO, 4—68 Post St. 

DOuglas 2-4600 

S. HUBBARD 
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a significant NEW program at 

UNITED AIRCRAFT.. 

WEATHER OBSERVING 

AND 

FORECASTING SYSTEM 

433L 

Weather Observing and Forecasting System 433L 
is an integrated semi-automatic electronic system being developed under 
a joint Federal Aviation Agency — Department of Defense — Depart- 
ment of Commerce agreement to observe, collect, process, disseminate 
and display weather information. 


the areas of activity 


include weather observing, data handling, and 
weather forecasting, computer programming, and 
display and presentation. New techniques and equipment are being 
developed for observing airfield weather conditions, obtaining vertical 
soundings of the atmosphere, and detecting clouds, precipitation, and 
severe weather. 

Criteria for operational suitability of data processing and forecasting 
methods using large-scale digital computers are being devised. 

A high-speed communications system will permit rapid collection and 
transmission of weather data. Also under development are equipments 
for the display of raw and processed weather information for opera- 
tional use by meteorologists, pilots, and other users. 

the role of UNITED AIRCRAFT 

is that of System Integration Contractor. As such 
United Aircraft Corporation serves as a prime agency to assist the U. S. 
Government to obtain a highly effective weather observing and fore- 
casting system. In addition to its management team, United Aircraft 
furnishes a Data Processing Center, training facilities, and operational 
analysis, and will operate and manage weather station test facilities. 

the program presents opportunities 

in ... • computer programming 

• operations analysis 

• weather station management 

• technical specifications 

also selective positions available in . . . 

• communications • digital 
systems • radar • displays 

• technical writing 

reply to: W. M. WALSH personnel assistant 

WEATHER SYSTEM CENTER 

UNITED AIRCRAFT CORPORATION 

432 MAIN STREET 
EAST HARTFORD • CONNECTICUT 
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Searchlight Section 


BUSINESS OPPORTUNITIES 


DISPLAYED RATE: 

Th» advertising rate ie $31.00 per Inch for all advertising appearing oi 
other than on contract basis. Contract rates on request. 

ADVERTISING INCH is measured Va inch vertically on one column 
T WANTED or FOR SALE ADVERTISEMENTS acceptable onl] 
d* or Inquiries to Classified Adv. D 


J t l I I KJ nt ADVERTISING 
EQUIPMENT - USED or RESALE 


UNDISPLAYED Rl 


o line an insertion. 


played Style. 


Send NEW A 


># Aviation Week, P. 


FOB SALE 

SPARE PARTS INVENTORY 

C-46- DC-4 -DC-6 
AIRCRAFT 

PRATT & WHITNEY 
R2800 CB16/I7 ENGINES 

THE FLYING TIGER LINE INC. 

Burbank, Calif. 

Call or Cable 

Tel: TRiangle 7-341 1 Cable: Flytiger 



HILLER HELICOPTER 

cultural spray equipment. Attractively 
priced. Low time. 



WANTED 

twin engine aircraft 

our terms CASH 

We are not brokers 

GRAUBART AVIATION, INC. 

Mohawk 4-6260 


WANTED 

Executive Learstar 

Super Ventura or Similar Type 


Creative Engineering M.l.T. Seminar 
Aerolasticity M.l.T. Seminar 

Wernher Von Broun Seys Can Be U^ed For Soaco 
^ J. D. AITEMUS^ 


OFFICIAL PROPOSALS 

Airport Operator 
for 

Brainard Field 
Hartford, Conn. 

Proposals will be received in 
leld, Hertford Connecticut. “S'len pun- 
JUired «oVv- 

?ield. Hari- 
-....1 b shall :>■ 


lan'd-leaslng and provitilons of requii 
ices and facilities at Brainard Fiek 
ford. Connecticut. Said proposals i 

subject to the conditions and sped! ... 

contained in "Instructions to Applicants" 
which may be procured at the Department 
of Aeronautics Building. Brainard Field. 
Hartford. Connecticut. 

The Connecticut Aeronautics Commission 
in' the proposals, to negotiate 'further with 
the applicant who most closely meets the 
objectives of said Commission and to reject 
any and alt proposals. 


“Searchlight” 


Opportunity Advertising 


— to help you get what you want — to 
help you tell what you no longer need. 


Take Advantage Of It 
For Every Business Want 
"Think Searchlight First” 
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HAH INSTRUMENT CO 
HIEING AIRPLANE CO . 
BOURNS INC IRIS* POT 
BOWER ROLLER 


CHERRY RIVET 01V SOWNSINO 
CONTINENTAL MOTORS CORP 
CONVAIR OIV GEN DYNAMICS 
CORNELIUS CO THE 


DEL MAR ENGINEERING 
OONNER SCIENTIFIC CO. 
OOUGLAS AIRCRAFT CO. 

OOW CORNING CORP SILICONES 


REGULATOR COM- 
HONEYWELL REGULATOR C0„ 
NC MILITARY ELECTRONICS 


THERMO ELECT! 
THOMPSON. RAMI 
TRANS WORLD A 
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.. DAVISON CHEMICAL D 


HALLIC RAFTERS CO.. THE 
HAYNES STELLITE CO., Dl 
HOFFMAN ELECTRONIC Cl 
1C RESEARCH A 


N FIREMAN MF 


LAVALLE AIRCRAFT CORP 
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Portable Pyrometer Indicator 
Does Many Jobs 

MiniMite 

Null Balance, Potentiometer Type 

The "MiniMite" Portable Potentiometer indica- 
tor gives you laboratory accuracy in a rugged, 
versatile instrument. Use it conveniently for a 
wide range of temperature measurement, cali- 
bration and test purposes. Its dimensions are 
only 4" x 5" x 6"— weight is under 4 lbs. Ac- 
curacy is Vi of 1% of scale range. 

Temperature Measurement For direct tem- 
perature measurement, connect the"MiniMite'' 
to a thermocouple. It's ideal for laboratory 
work, emergency operation or substitution for 
instruments under repair. ..also for many types 
of research and test work. 

Calibration Use the “MiniMite” with equal 
facility for calibrating thermocouples, or both 
potentiometer and millivoltmeter-type instru- 

Scale Range Individual ranges on the "MiniMite's" double-range scale are almost 
24” long. Choose from 49 different range combinations to cover temperatures from 
— 300°F. to -i-3200°F. for all standard thermocouples, and millivolts from —6.2 to +62. 

Write for Bulletin 64-C 



Ttiermo Electric 


CO., INC. THERMO ELECTRIC ICana 



LETTERS 


HU2K-1 Clarification 

Needless to say, we were very much 
pleased with Bill Burke's article "Kaman 
Goes to Single Rotor for HU2K-1" (AW 
Oct. 26, p. 92). It was a thorough, accurate, 
and very fair piece of writing, in our opinion. 

However, there arc two points that 1 
believe we should clarify. One is that I 
am sure Bill did not mean to convey an 
impression that some readers might have 
gathered. Kaman Aircraft has not, by any 
means, abandoned the synchropter or inter- 
meshing rotor configuration. We believe 
that each of the rotor configurations has par- 
ticular advantage, and that it is our job as 
designers and manufacturers to choose the 
rotor arrangement that is best suited to the 
requirements. The Navy's search, rescue 
and utility mission requires high speed and 
long range. In the Navy's opinion, and in 
ours, this is best achieved by the single 
rotor helicopter. The Air Force, on the 
other hand, for its local base crash rescue 
mission was looking for high lift, maneuver- 
ability and ability to land in confined areas. 
These, plus ability to hover tail into the 
wind, arc unique advantages of the 11-4' 
svnehropter design (AW Dec. 22, 1958. 
p. 71). 

As new requirements arise, it is our duty 
as designers to choose the rotor arrangement 
that docs the job best, whether it be syn- 
chropter, single tandem, coaxial or quadri- 

I am sure that Bill Burke understood this 
and it was in his mind to convey it by what 
he wrote, but I wanted to make certain 
that the record was absolutely straight. Wc 
think single rotor helicopters arc great. Wc 
think synchropters arc great. Tire con- 
figuration selected for a particular helicopter 
depends on what you want it to do. 

Second, you are correct in quoting Ad- 
miral Booth that the Navy docs not yet 
have active plans for the HU2K in an anti- 
submarine role. However, the extension of 
the paragraph (not attributed to the ad- 
miral) says that the I1U2K lacks the capac- 
ity to carry attack weapons. Tire statement 
is not correct. Exact performance is still 
classified, but the 11U2K docs have the pay- 
load capacity to carry attack weapons in 
addition to detection gear with a signifi- 
cantly useful search endurance. This com- 
bined with its capability to operate in con- 
junction with existing destroyer forces from 
many types of ships other than aircraft 
carriers offers the fleet a new potential in 
anti-submarine warfare. 

Many thanks again. 

Charles H. Kaman, President 
The Kaman Aircraft Corp. 
Bloomfield. Conn. 


Beech 65 Reports 

Our compliments to Aviation Week and 
especially to writers Erwin J. Bulban and 
Herbert J . Coleman for the excellent han- 
dling of the magazine's comprehensive two- 
part report on our new Becchcraft Model 
65 Queen Air executive transport (AW 
Oct. 26). 


Aviation Week welcome* the opinion s 
of its readers on the issues raised in the 
magazine's editorial columns Address 
letters to the Editor , Aviation I Veeh, 
330 W.^ 42nd St., New York 36. N. V. 

give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


As presented, the material reflects a high 
level of technical experience and product 
knowledge attainable only through exten- 
sive personal investigation, astute observa- 
tion and careful evaluation. Both articles — 
Mr. Bulban's engineering design analysis 
(p. 152) and Mr. Coleman's pilot report 
(p. 144) — were very thorough, factual and 
well written. In short, wc were very pleased 
with the over-all treatment of subject matter 
and accompanying illustrations. 

It is always a pleasure to work with 
people who know what they arc talking 

James R. Greenwood 
Supervisor, News Bureau & Publications 
Public Relations Department 
Beech Aircraft Corp. 

Wichita, Kan. 


SC.l Demonstration 

Your story on our SC.l's first public 
demonstration made good reading (AW Oct. 
12, p. 84), but we would like to correct two 
points. We have thought (a lot) about re- 
circulation and ingestion of foreign objects 
including grass. Wc had already hovered 
successfully over grass— what wc hadn't 
thought about was that the Famborough 
runway edge grass had been freshly mown 
and left down. 

Another small correction relates to the 
landing gear. The two-position main wheel 
feature is included to shift the mam wheels 
well back with respect to the center of 
gravity for hovering landings which we felt 
might involve backward drift— hence the 
castcring of all wheels. 

II. G. Conway 
Director & Chief Engineer 
Short Brothers &• Harland Limited 
Belfast, Ireland 


Poet’s Corner 

In your issue for Oct. 5 (p. 184), you have 
another of your perennial tilts at Perfidious 
Albion's pet windmill, the Famborough air 
display, by republishing a letter that origi- 
nally appeared in London’s ''Might" maga- 

Wcll. as you seem to have exhausted 
(wrung dry?) the ALPA-jet-crcw-mcmbcr-to- 
bc-or-not-to-bc Letters dirge, at least to the 
extent of publishing a secondhand British 
letter, why not give your cash customers a 
real treat? At no extra charge than the 
modest fee of you telling your readers it has 
on one occasion dropped a parapack weigh- 
ing 29,000 lb. and has a published gross of 
145,000 lb. (max.), but cruises at about 180 
mph. at 8,000 ft. on four 2,850 lip. Bristol 
Ccntaurus radials: I give you the Blackburn 
Beverley of Royal Air Force Transport Com- 


mand. You've read Masefield’s epic *’. . . 
dirty British coaster . . ."; well, here's 
“AND THE BEV. SHE WAS CREATED- 
(For the meter, try Longfellow's “By 
the Waters . . .", or Shorthouse's drinking 
lament ( “I give my all . . ." ) : 

Near the factory owned by Blackburns. 

By the water of the Humber, 

Was a small decrepit airfield 

Filled with junk, and filled with lumber 
“Waste not, want not," laughed the Bos 

“Nobody will cs'cr buy it; 

"Let us fit it altogether, 

"Bet the 'RAF' will have to By it!” 

So they started work in earnest. 

All with hacksaws madly cutting. 

Bits of lorry, bits of fencing. 

Bits of barn and Nissen hutting. 

Thus a structure was created, 

Roughly nailed and tied together; 

Covered o'er with Nissen hutting 
To keep out the winter weather. 
Antique wheels from antique tractor, 

All were fastened by a clamper 
Underneath the metal mountain 
Just before the bogey damper. 

In each engine cowling snugly. 

Firmly held by special fixer, 

Was a shining power unit 
Special rnodded concrete mixer. 

When they ran the mighty motors 
All the 'craft was madly quaking; 

Some were pulling, some n>ere pushing. 
They'd discover'd airscrew braking. 

So beware you budding Birdmen. 

Lest you drop an awful clanger; 

Don't fly Blackburn's pet abortion. 

Better try to fly the hangar! 

Bet our friends in MATS haven’t any- 
thing quite like this? 

Duncan Bevan 

Wroughton House Rowing Club 
Battersea-on-Thames. England 


Tu-114 Takeoff 

Read with interest the editorial "Aeroflot 
Visits U. S.” in the Oct. 5 issue of Avia- 
tion Week; however, one point lias re- 
mained a mystery to me and several of 
my associates. You used the term “unstuck" 
when describing the departure of Khrush- 
chev from Andrews Air Force Base. Could 
voti please explain this terminology and the 
significance of no one ever forgetting the 
sight. 

I assumed that becoming “unstuck” at 
8,700 ft. on a 9,000 ft. runway was not 
good, but since your article had been com- 
plimentary on the Tu-114 up to that time 
I was not sure what you were implying. 

Thanking you in advance for your prompt 
attention to this matter. 

Billy C. Menges 
E ditorial Department 
Allegany Ballistics Laboratory 
Hercules Powder Co. 
Cumberland, Md. 

(The sight of a turboprop aircraft grossing 
567,000 lb. making a run of 8,700 ft. down 
a 9.000 ft. runway before becoming un- 
stuck, or airborne, would be unforgettable, 
since only 500 ft. of runway remained — not 
much of a safety margin. — Ed.) 
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Four reasons 
why U. S. Army 
helicopters 
equipped with 
Fluoroflex-T hose assemblies 


fly better 



Fluoroflex-T hose — a superior hose made from Teflon®— helps U. S. 

Army helicopters to fly better for four reasons: (1) Economy — non-aging 
Fluoroflex-T has unlimited life, eliminates “outdated” hose. (2) Highest 
Performance — Fluoroflex-T is lightweight, non-contaminating and handles all 
liquids from -65° F to +450° F. (3) 100% Reliability - Fluoroflex-T 
assemblies with tamper-proof swaged fittings are proved by more than five 
years in service on civil and military aircraft. (4) Simplified Logistics - 
experienced factory personnel, assembling by part number, and multiple 
distribution facilities in the U. S. and licensees overseas, assure prompt 
supplies with a minimum of inventory. 

For Fluoroflex-T (Teflon) hose data write Dept. 424, Resistoflex 
Corporation, Roseland, N. J. or our plants in Anaheim, Calif. ; and Dallas, Tex. 

•Ftuoroflez a a RerUtoflez trademark, rtf.. U.S. pat. off. ’Teflon t, DUFoaTs trademark t or TFR fluoroearlioa resin 





ESN A has serviced 
the special fastening 
problems of the 
aircraft industry 


About the only point of similarity between 
the Curtiss-Condor bomber and the Atlas is 
the job both were designed to do. The inter- 
continental Atlas typifies the design progress 
of the aircraft industry in a short span of years. 

The ever increasing speeds demanded for 
new missiles and aircraft have called for con- 
stant changes in fasteners — making them 
smaller, lighter and stronger— all at the same 
time. The result of ESNA’s 28 years of serving 
the changing needs of the aircraft industry is 
the largest and most varied line of self -locking 
fasteners available from any source. ESNA is 
ready to continue to match fastener progress 
to aircraft and missile progress— making new 
Elastic Stop nuts to meet new requirements. 

Complete design details of ESNA’s line of 
aircraft fasteners are yours for the asking. 
Write to Department S27-1125. 


The Atlas is built by the Convair Division of General Dynamics Corporation. 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 

2330 Vauxhall Road, Union, New Jersey 



